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A GUIDE TO RECENT PAPERS ON THE TURBULENT 
MOTION OF FLUIDS 


HUGH L. DRYDEN 


DIRECTOR, NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS, WASHINGTON, D. C. 


Hk) TYPE of fluid motion most frequently encountered in 
engineering practice is turbulent. The study of turbulent 

motion is progressing from empirical theories based on measure- 
ments of mean velocities and pressures to a deeper understanding 
based on detailed measurements of the statistical properties of 
the field of turbulent velocity fluctuations. While engineers 
must continue to use the empirical methods of the past in the 
solution of their day-to-day problems, they too, like the research 
worker, seek to assimilate the results of the more recent investiga- 
tions. The following guide to the recent literature is offered as a 
help in keeping up with research on turbulence. 

The origin of turbulence is now somewhat more clearly under- 
stood. When all known disturbing causes, such as surface rough- 
ness, surface heating, initial flow disturbances, ete., are removed, 
turbulence arises as the end result of an instability of the laminar 
flow of the type studied theoretically by Tollmien and Schlicht- 
ing and experimentally demonstrated by Schubauer and Skram- 
stad (Rev 1, 125, 129). 
pressible flow by Lees (Rev 1, 485). 


ture and single roughness elements (Rev 1, 488; 3, 955) and otf 


The theory has been extended to com- 
effects of surface tempera- 
waviness of the wall surface (Rev 2, 1305) have been investi- 
gated. 

The instability of the laminar flow results in the formation of 
nearly sinusoidal waves of increasing amplitude downstream. 
The course of development to turbulent motion is not fully under- 
stood but is believed to be associated with the nonlinear character 
of the equations of motion. It is believed that the growing waves 
lead to intermittent separation and reversal of the flow near the 
wall. The boundary between direet and reversed flow is highly 
unstable and rolls up into small-scale eddies. 

The simplest type of fully developed turbulence is that which 
and homo- 


is isotropic (ie., without directional characteristics 


geneous (1e., Without statistical variation in space or time). 
New concepts have been introduced and. significant progress 
made as a result of the interest of such eminent physicists as 
Heisenberg, Chandrasekhar, Onsager, von Weizsiicker, and the 
continued activity of von Karman, Batchelor, Townsend, and 
many others. We owe to Kolmogoroff (Rev 1, 863) the sugges- 
tion that all turbulent fields, even in shear flows, are locally iso- 
tropic if viewed on a sufficiently small scale. Townsend's (Rev 
2, 226) and Corrsin’s (J. Aero. Sev. 16, 1948, pp. 752-758) experi- 


ments support this hypothesis. Batchelor and Townsend (Rev 


Eprror’s Note: The second in a series of special articles, con- 
tributed to AppLieD MEcHANtcs Reviews by international authori- 
ties, surveying important topies in applied mechanics. 


74 


1, 1392; 2, 230, 1433; 3, 332) have given a complete theoretirg 
and experimental picture of the decay of isotropic turbulenc 

The description of turbulence in terms of a spectrum was firs: 
suggested by G.I. Taylor. We owe to Onsager, von Weizsich 
(Rev 3, 1553), and Heisenberg (Rev 2, 774; 3, 1348, 1752 
clear realization that the one-dimensional spectrum of Tay 
not the best physical basis for studying the turbulence proble 
It is better to think in terms of eddies of many sizes traveling i 
three dimensions, of a vector wave number, and of the spectr: 
of the distribution of energy with magnitude of the wave-numl» 
vector. The modern theory interprets the decay of isotroy 
turbulence as the transfer of the energy from large eddies | 
eddies of smaller and smaller scale. The speetral distributior 
energy for isotropic turbulence has been derived theoretical! 
all regions of the spectrum except the region of large eddies 
which the energy is determined by the source of the turbuler 
The theoretical law for stationary turbulence of medium and larg 
wave numbers is as follows: 


where F (4) dk is the turbulent energy in the band of wave! 
bers between ky and k + dk and @ and ¢ are constants. | 
decaying turbulence the spectral distribution is slightly ditfere: 
but solutions were obtained by numerical integration by C! 
drasekhar (Rev 4, 347). 


this theory : 


experimental data are in a 


The great progress in knowledge of turbulence is attributla 
part to the development of suitable instrumentation, es} 
Three recent developments 


the hot-wire anemometer. aan 


Townsend (Rev 1, 479) has developed © 


tronic circuits for the accurate measurement of doubl 


special mention. 


correlation derivatives, quantities appearing in the statls 
{ 


Corrsin (Rev 3, 354) has extended ' 


tempera 


theory of turbulence. 
application of hot-wire anemometers to flows with 
ture variation (hot jets) for the measurement of tempers 
3035 has | 


and velocity fluctuations. Kovdsznay (Rev 4, 


veloped the theory and experimental techniques for Usins 
Wire anemometers in supersonic flow, and in this connec't! 
designed amplifiers and compensation circuits of Improved 


quency and noise characteristics. 

The theory of turbulence most familiar to engineers rests 0" 
concept of mixing length. The general physical pict e 
of a mixing process, small air masses moving to and iro wil! 
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t. of velocity at right angles to the mean flow and retaining 
Although 
ere have been continued developments based on this concept, 


be mean speed of their point of origin for a time. 


Juding various rational approaches to a corresponding theory 
the compressible turbulent boundary laver and various at- 
mipts to give a satisfactory theory of turbulent separation, there 
ample experimental evidence that the physical picture based 

4 mixing length can not be correct. The mixing length can 
nothing more than a dimensional parameter useful for plotting 

comparing results in an empirical manner. Such a parame- 

an, of course, be quite useful to engineers. 

\s illustrated by the work of Schubauer and Klebanoff (Rev 4, 

2) the data on the turbulent shear stress can not be reconciled 

th the concept of a scalar mixing length varying from point to 
point. Direct measurements of the turbulent shear stress show 

relation to the mean velocity gradient; it is in fact more 
yearly proportional to the energy of the turbulent fluctuations. 
lhe fluctuations are correlated over a distance large compared to 

e width of the shear flow region. Similar results are described 
- Townsend for the turbulent flow in a two-dimensional wake 
Rev 4, 349). 

The hot-wire anemometer has been applied also to measure 
letails of the flow in turbulent wakes and jets. WKovdsznay 
Rey 3, 2444) and Townsend (Rev 1, 128; 2, 911) independently 
have studied the wake behind circular cylinders. Corrsin and 
Uberoi (Rev 3, 136, 759) investigated the flow and heat transfer 

a heated turbulent jet, while Liepmann and Laufer (Rev 1, 
It was found that the 


ree turbulent jet and the wake of a cylinder consist of a relatively 


isl) have studied free turbulent mixing. 


mall fully turbulent core surrounded by a region of intermittent 
rhulence. The wake development is due to the existence of a 
group of large-scale eddies which convect fully turbulent fluid 
rom near the wake center to the outer part and simultaneously 
The properties of the fully 
turbulent fluid are approximately constant at any section of the 


wirain previously undisturbed fluid. 


Schubauer has observed a similar phenomenon in a tur- 
ent boundary layer (results unpublished). All this suggests 
ihe commonty observed ragged boundary of a turbulent stream of 
smoke from a factory chimney. The turbulence appears to con- 

‘ol two superposed motions of widely different scale. 
‘ther general approaches to the turbulence problem include 
e development by Burgers (Rev 2, 775) and by Hopf (Rev 2, 
oS of simplified mathematical models possessing some charac- 
‘eristics of turbulent fluid motion, and IEemmons’ (Rev 3, 1554) 
oration of the possible application of high-speed computing 
Bass (Rev 3, 2013) has 


achines to the turbulence problem. 
ed the theory of random functions to turbulence. 
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Communications 


Concerning Rev. 3, 2207 
The author of the article, “On the application of oblique coor- 
dinates to problems of plane elasticity and swept-back wing 


structures,” is W. S. Hemp. 


Concerning Rev. 3, 1957: F. Vogt, Effect of shrinkage on the 
deformation of concrete under sustained loads. 

Prof. G. Pickett advises that Dr. Vogt’s original manuscript on’ 
the subjeet in question was prepared in 1939, although not pub- 
lished until some time later, while his own was not prepared until 
1941. Therefore, priority for the conclusion should be given to 
Dr. Vogt. 
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Theoretical and Experimental Methods 
(See also Revs. 556, 671, 784, 830, 841, 854, 969) 


504. Soroka, W. W., Mechanical and electrical analogues 
for vibration isolation problems, Prod. Engng. 21, 2, 104-108, Feb. 
1950, 

The problem is to produce analogs for a rigid body on vibration 
isolators, capable of two degrees of freedom motion in a vertical 
ISquations of motion for the rigid body are formulated for 
It is shown that a 


plane. 
small vibration, and put into a standard form. 
simple coupled two-mass system in translation or rotation is de- 
scribed by the same equations, so that these are acceptable 
mechanical analogs. Classical and mobility electrical analogs are 
displayed and discussed, ¢\uthor concludes that electrical analo- 
gies are particularly useful for studying responses of such vibrat- 
ing systems. All of analogs presented could have been obtained 
directly by inspection of original schematic diagram. 
R. kk. Roberson, USA 


505. Souriau, J.-M., The spinor calculus and its applica- 
tions (in French), Rech. Aéro. 14, 3-8, Mar.-Apr. 1950. 
If the characteristic equation of a given matrix P is A" + 


BOSE aig iab ees +k, = 0, the coefficients k can be computed by 
forming the following matrixes: B, = P + kA; ki = — trace 
P: A = unit matrix; B, = PB, + ke A; k, = '/2 trace PB,: 
Co eras ) Ba-+ = PBa—-> + ha=-1 A; Ka-y = —1/n — 1 trace 
PB,-:: B. = PB,-2: + k, A = 0; k, = —1/n trace PB,—,. 


If from these we form Q(A) = AX"! 4+ BA"-2 + BdA"~3 
dk one oe eek Q(X) is the adjoint of AA — P. Hence if Xd, is 
on eigenvalue, PQQ) = AQ A), and this proves that if Q(A)) 
~ Oand if ¢ is an arbitrary vector, Q(A)r is an eigenvector of P 
belonging to Ay. If all eigenvalues are different, this gives a good 
method for computing all eigenvectors. The same method was 
developed by Hl. B. Fettis (Quart. appl. Math. 8, 206-212, 1950). 
But both authors fail to remark that the method can not be used 
if in the canonical form of the square belonging to some multiple 
eigenvalue Ay, there is at least one gap in the by-diagonal, because 
in that case Q(A,) = 0. 

In this introduction author makes use of what he defines to be 
“spinors.”’ These quantities are not the ordinary known spinors 
based on the orthogonal group and they are not necessary for what 


follows. J. A. Schouten, Holland 


Gans, Richard, Vector analysis with applications in 
Vektoranalysis mit Anwendungen auf 
in German), Leipzig, B. G. Teubner, 120 


© 500. 
physics and technique 
Physik und Technik 
pp., 1950. $1.40. 

This is a revision by Dr. W. Stein of the 6th edition [1929]. 
The general plan and contents are unaltered, but increased atten- 
tion has been given to direct proofs. Contents: (1) elementary 
operations of vector analysis, (IL) Differential operations, (ITI 
Curvilinear coordinates, resolution, mechanical deformation, (IV 
Applications to hydrodynamics and 


Symmetric tensors, and (V 
L. M. Miine-Thomson, England 


electrodynamics 


507. Hague, B., An introduction to vector analysis, 4th ed. 
(in English), New York, John Wiley & Sons, 1950, vili + 122 pp., 
39 diagrams. $1.25. 
$508. Rantsch, Kurt, Precision of measurement and measur- 
ing instruments (in German), Tech. Messen Einzeldarst 5, 1950, 
83 pp. DM 8.80. 

Author surveys various types of errors incurred with linear and 


angular measurements in manufacture and Inspection of pre- 


APPLIED MECHANICS REVIEWs 


cision parts and apparatus, especially when using optical pre- 
cision instruments. Different types of error are determined and 
analyzed: Systematic or “controllable” errors, incidental or 9}, 
servation errors, temperature influence, propagation of erry. 
when measuring composed dimensions, inaccuracy of instruments 
used, and uncertainty of results. Determination of differey; 
error types is mathematically derived, and formulas for practices 
While author presents ways an 
means to eliminate errors as far as possible, he concludes that 
measurement absolutely free of error is impossible. An extensiy, 
index on (German) literature in the field is included. Book \ 
valuable to the student as well as the precision mechanic and ey 
D. K. Huzel, Us 


application are presented. 


gineer. 


©509. Trimmer, John D., Response of physical systems, Vy 
York, John Wiley & Sons, 1950, 268 pp. $5. 

Book represents a step in the general trend of the literatyre 
to recognize the essential similarities of many basically differen: 
systems when handled analytically. Text covers a portion of tly 
over-all problem of “system response,’? which is discussed }) 
author in an introductory chapter. Given a system operating 
under a certain law, the direct problem would be to find the re- 
sponse of system to an arbitrary input or forcing. Such a syste: 
could be a circuit, a society, a nerve structure, or anything capable 
of exhibiting a response to some sort of forcing such as a voltage. : 
demand, or a stimulus. Author restricts his work to treatment 
physical systems and suggests that analytical methods and tech: 
niques used to study this narrower field may find fruitful applica- 
tion to nonphysical systems as well. This sort of approach is 
akin in many ways to basic idea of Weiner’s “Cybernetics.” 


First, sec 


and higher-order systems are considered in turn, and chapters ar 


Work is separated into eleven chapter divisions. 


presented on feedback, parametrically forced, distributed 
nonlinear systems. Measuring instruments are covered 
separate chapter, and are considered as physical systems whos 
input is the true value of quantity being measured, and whose re- 
sponse is reading of the instrument. Probability theory is applied 
to a study of instrument reading error, Of particular interest is 
the chapter on parametrie forcing. Condition in which constants 
of a physical system vary to produce an effective system dis 
turbance occurs often in practice, and its treatment here wil 
welcome to the practicing engineer. Mathematical requiremen's 
are limited to a cursory knowledge of differential equations, si! 
the analytical approach is built principally with them. Us 
classical method is considered by author as the most efficient 
imparting to reader an insight into physical system respons’ 
Laplace transform, as applied to linear systems, is covered brie! 
in an appendix, along with a list of problems and a glossar 
terms and symbols. 

Reviewer believes book would find value as a text in senior 
first-vear graduate studies, giving student an integrated vi 
analysis of physical systems with small loss accompanying "s 
Book is highly recommended )) 

P. D. Wickersham, (> 


rather general approach. 
viewer, 


510. Timoshenko, S., D. J. Jourawski and his contribution ' 
theory of structures, /ederhofer-Girkmann-Festschrfi, Wie 
Franz Deuticke, 115-123, 1950. 

Author gives comprehensive account of the various imp 
contributions to the theory of structures by D. J. Jouray 
Specially emphasized are Jourawski’s merits in the developme! 
methods analyzing trusses of Howe's system, the determinatic! 
shearing stresses in beams, the theory of elastic stability of | 
walls of tubular bridges, and Jourawski’s special ideas 0! 
Listing a number of inter 


efficient way in placing stiffeners. 
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i. author shows how closely related Jourawski’s scientific 

is to two important events in Russia: The construction of 
; \Vorebia Bridge, and the first railroad constructions (1838). 
Max A. Dengler, USA 


Lorin, P. A., Hundred years of metallic structures (in 
Mem. Soc. Ingen. Civ. Centenaire, 959-984, Oct. 1948. 


mn 
— 


9512. DeVries, Louis, German-English technical and engi- 
seering dictionary, New York, McGraw-Hill Book Co., Inc., 1950, 
» +923 pp. $20. 

In addition to the services of sixty-three collaborators, eighty- 
‘yr earlier dictionaries were used in compiling this impressive 

By far, this dictionary is now the most complete and com- 
~hensive in its class. It is highly recommended and should 
ve invaluable to all English-speaking persons who are con- 
| with the German technical literature. 
D. Mazkevich, USA 


513. Struthers, F. W., Ultrasonic measurement of wall thick- 
ness in Diesel liners, .Vav. Res. Lab. Rep. 5-3216, 15 pp., Jan. 1948 


314. McDonald, Donald, Analog computers for servo prob- 
lems, Fev. sci. Instrum. 21, 2, 154-157, Feb. 1950. 

Exact equations are derived for operational amplifiers used in 
logcomputers. These exact equations are replaced by simpler 
ions bused upon certain approximations which are discussed. 
s shown that operational amplifiers, when applied to servo- 
hanism problems, may be designed with greater ease and less 

‘than those to be used for more general problems. 
From author’s summary by Dana Young, USA 


515. Levinson, Norman, Perturbations of discontinuous 
silutions of nonlinear systems of differential equations, Aci« 
82, 71-106, 1950. 
an n-dimensional veetor and let vw be a sealar. The 
lifferential equations ¢ = fu + g; ed + gu +h = Ois 
red fore > 0. 
gon, u, t, €; g, A are scalar functions of the same varia- 
hore = 0, the system degenerates to y = fo + ¢, gb +h 
ere rz, ware replaced by y, v in order to distinguish be- 


The functions f, g are vector functions de- 


two systems. Since g may vanish at certain points, the 

is of the degenerate system may have discontinuities. 
ns v(t), v(t), @ S t S B are called a solution if: (1) with 
on of a finite number of values Tj OFt, @.< Te Sos 

?, yand b are continuous and the limits of y and » exist at 
2) in each of the subintervals, y and v satisfy the de- 
fhetate system; (3) at ¢ = a, @ the funtion g is greater than 0 
wh subinterval g is greater than 0 and tends to zero as 
0; (4) the jumps at each 7 are obtained by solving 

, 7,0) from o(r — 0), y(t — O) for increasing or de- 

if, depending on the sign of A, until the first value of v for 
the integral S'g(y(v), v, 7, O)dv, extended from v(7—0) to v, 
ses. This value of v is o(7 + 0) and the corresponding value 
‘v7 +0). It must be assumed that 2f,0g/Oy,+ Og/Ov + 0 
ind that A does not vanish there. 


It is shown that, 
iution of the degenerate system as described above with 
‘ditions y(@), (a), then for € sufficiently small and any ini- 
tions sufficiently near to y(@), v(a) the solution of the 
“uku system exists in @ S ¢ S 6 and, excluding arbitrary 


rh ] 
aol ) 


is of the t-values, the solution tends uniformly to 

as €— 0 and as the initial conditions tend to y(@), v(a). 

‘ theorems discuss a similar behavior for the derivatives 
vith respect to the initial conditions. 

‘ Mathematical Reviews F. Bohnenblust, USA 
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$516. Jordan, Charles, Calculus of finite differences, New 
York, Chelsea Publishing Co., 1950, xxi + 652 pp. $5.50. 

Book has been written tor practical use, i.e., to shorten and 
clarify computational procedures. It seems well suited for 
statisticians and should be most helpful in the numerical solution 
of differential equations. 

Chapter titles are: On operations; Functions important in the 
calculus of finite differences; Inverse operations of differences 
and means; Sums; Stirling’s numbers; Bernoulli polynomials 


and numbers; Euler’s and Boole’s polynomials; Sums of re- 
ciprocal powers; Expansion of functions, interpolation, construc- 
tion of tables; Approximation and graduation; Numerical resolu- 
tion of equations; Numerical integration; Functions of several 
independent variables; Difference equations; Equations of par- 
tial differences. 

Book is far from being a mere operations manual, as it contains 
rigorous proofs together with many useful examples. 


Harry H. Hilton, USA 


©517. Minorsky, N., On certain applications of difference- 
differential equations, Departments of Engineering and Mathe- 
maties, Stanford University, Stanford, Calif., 1948, 38 pp. 
Author treats the nonlinear differential-difference equation, 
#(t) + ac(t) + be(t — h) + cx(t) + de(t — h) = flx(t), 2(t — h)]. 
Equations of this type occur in many important applications 
where time lags and retarded actions are involved. He first 
differential- 
difference equations and ordinary differential equations. The 


emphasizes the important distinction between 
characteristic equation of an ordinary differential equation is a 
polynomial equation with a finite number of roots, whereas that 
for a differential-difference equation possesses an infinite number 
of roots. This infinity of roots permits the understanding of 
parasitic oscillatory phenomena which are alien to an unretarded 
theory. Several classes of linear differential-difference equations 
are discussed in detail. It is observed experimentally that para- 
sitic oscillations arise spontaneously and exist with stable ampli- 
tudes. This is a well-known characteristic of nonlinear systems. 
Consequently, it is plausible to explain observed results on basis 
of a nonlinear differentia!l-difference equation. Formal methods 
of nonlinear mechanics are now applied to derive solutions corre- 
There is experimental confirma- 


R. Bellman, USA 


sponding to these oscillations. 


tion of results obtained in this manner. 


518. Krzysansky, Miroslav, On. the elementary solution of 
the heat equation (in French) Atti. Accad. Naz. Lincet R.C. 8, 3, 
193-199, Mar. 1950. 

Paper is devoted to showing that ¢~°? exp (—.?/4¢) is the 
unique solution to the Fourier equation for the temperature dis- 
tribution after addition of a finite amount of heat by a source at 
the midpoint of an infinite unidimensional body initially at zero. 
Proof is constructed by using simple hypotheses and a theorem 
due to W. Feller [JJath. Ann. 113, 113-160, 1936] and showing 
that the physically significant conditions are equivalent. 


IX. Millsaps, USA 


519. Landweber, L., and Gertler, M., Mathematical formu- 
lation of bodies of revolution, David W. Taylor Mod. Basin Rep. 
719, 64 pp., Sept. 1950. 

For a mathematical definition of families of streamlined bodies 
of revolution, a representation of the sectional area curve by a 
Authors 


choose sixth-degree polynomials where the coefficients are de- 


polynomial seems to be the most convenient method. 


termined by the length, maximum diameter, distance of maximum 
sector from nose, volume, and radii of curvature at nose and tail. 


With these parameters in dimensionless form formulas and 
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tables of polynomial coefficients for compiling forms and geo- 
metrical properties of bodies are given and practical useful limita- 
tions of ranges of parameters are discussed. Seventh-degree 
polynomial formulas are also derived and resulting bodies are 
There is an 
appreciable variation; however, usable forms obtained with sev- 


compared with those determined by sixth degree. 


enth-degree polynomial can be fitted so closely to those with the 
sixth degree that it does not seem practical to increase the degree. 
In appendix, formulas for fitting a seventh-degree polynomial 
form by a sixth degree are derived by method of least squares. 


K. Pohlhausen, USA 


©520. Kamke, E., Differential equations. Methods of solu- 
tion and solutions (Differentialgleichungen. Liésungsmethoden 
und losungen) (in German), New York, Chelsea Publishing Co., 
1948, xxvi + 666 pp. $7. 

For purposes of review, work can be separated into two parts. 
The first is a complete account of ordinary DE (differential equa- 
tions), and includes such topics as linear DE of the first and higher 
order, systems of linear DIX, boundary and eigenvalue problems, 
numerical and graphical methods. Also included are discussions 
of nonlinear DE and related items. 
complete, serves as an insight to vast amount of information pre- 
Material is excellently outlined in the table of contents so 
that an item of interest is easily located. 

Second part of volume (which covers over 300 pages) is com- 
posed of about 1500 Do and their solutions. Both linear and 
nonlinear kinds are considered. Each solution has been checked. 


Preceding list, by no means 


sented. 


In each example, an outline of method employed to obtain solution 
is presented; and, where applicable, references to literature are 
given. Equations are arranged by type, and are ordered in lexi- 
cographic fashion, thus enabling one to locate equations of in- 
This should be extremely useful to the 


Y. L. Luke, USA 


terest rather simply. 
applied worker. 


521. Luke, Yudell L., Some notes on integrals involving 
Bessel functions, J. Wath. Phys. 29, 1, 27-380, Apr. 1950. 

Problems in applied mathematics lead to results which are ex- 
pressed as integrals involving Bessel functions. Author develops 
recursion formulas and power-series expressions of integrals of 
this type which, in many cases, will help to reduce the mathemati- 
eal work in numerical evaluation. Integrals in question are 


mainly of the form 
G(v, nr, \) = «fre w Z,(Audu 


when Z, (2) may represent any of the Bessel functions of the first, 
second, and third kind, or the modified Bessel functions. 
Max Dengler, USA 


522. Rogosinski, Werner, Fourier series, New York, Chelsea 
Publishing Co., 1950, vi + 176 pp. $2.50. 

In this translation of ‘‘Fouriersche Reihen” 
Goschen, 1930) the translators have corrected some misprints in 


(Sammlung 


the original, enlarged the bibliography, and added an index, 
Book is easy to read and serves as an excellent introduction to the 


Y. L. Luke, USA 


vast field of Fourier series and related topics. 


523. Reissner, Eric, Boundary value problems in aerody- 
namics of lifting surfaces in nonuniform motion, Bull. Amer. 
Math. Soc. 55, 825-850, 1949. 

This lecture is an account of some of (with references to all of) 
the mathematical methods which have been employed to study 
wing oscillation by lifting surface theory, including the two- 
dimensional case, and with Mach number either negligibly small, 
M. J. Lighthill, USA 


subsonic, or supersonic, 
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©6524. Steffensen, J. F., Interpolation, 2nd ed., Now y, k 
Chelsea Publishing Co., 1950, ix + 248 pp. 
Although book is in its second edition and perhaps well kno 


stilldeservessome comments. The volume is designed primar! 


a textbook and is rather heavy on the mathematical side, thoy» 
the requisite tools are simple. Numerical examples illustra: 
application of the theory. Book contains a wealth of matey; 

and is a good source of information to assist engineers in soly) 
numerous applied problems requiring numerical computation 7 


Y. L. Luke, Us4 


525. Bruwier, L., On the integration of normal systems ,; 
differential equations by a method of successive approxima. 
tions (in French), Bull. Soc. roy. Sci. Liége 18, 347-356, 1949 

Let? = 1,2... Consider the successjye 
approximations for the svstem y;’ = f;(t, w1, .. ., y,) defined by the 


.nandm =@,1,.... 


quadratures or integral equations 
yim) = yi® + oS f(xurm(s), « . 5 un™(s))ds, 


where u,;"(s) is either y;"(s) or y;"*'(s) (and the choice is an rh 
trary function of 7 and m). If the functions f; are continuous and 
satisfy a Lipschitz condition with respect to m, .. ., ,, then th 
successive approximations converge to a solution on the standar! 
t-range. The proof depends on an estimate for a function «i 
= 0 satisfying u’(t) S au(t) + bv(t), where a, b are nonnegatiy 
constants and v(t) 2 0 is a given function; the desired estima: 
follows at once from standard procedures [cf Kamke, °))- 
ferentialgleichungen reeler Funktionen,” Leipzig, Akademisc! 
Verlagsgesellschaft, 1930, p. 93). 


Courtesy of Mathematical Reviews P. Hartman, USA 


526. Reiz, Anders, On quadrature formulas, [wc. () 
phil. Soc. 46, 119-126, 1950. 

Author points out the great advantage in accuracy that Gausss 
formulas possess in comparison to the Newton-Cotes formulas, 
and at same time the great disadvantage due to laborious interpo- 
lation required for irrational values of the argument. He the: 
presents in tabular form the coefficients and values of the argu- 
ment for a set of formulas that, as far as possible, retain th: 
vantages and evade the disadvantages of Gauss’s formulas. A+ 
together six sets of formulas are given, a set of eight with weigh! 
function equal to unity, a set of seven with weight functio! 
(1 — 2?)~'/2, seven with weight (1 — 2)'/%, four with weight 
(1— xr) °(1 + 2) ~'*, four with weight e~*, and seven with weight 
e 22 


Courtesy of Mathematical Reviews W. E. Milne, USA 


527. Dennis, P. A., and Dill, D. G., Application of simulta- 
neous-equations machines to aircraft structure and flutter pro’- 
lems, J. aero. Sct. 17, 2, 107-113, 127, Feb. 1950. 

Authors discuss briefly an experimental model of « *!! 
taneous-equation calculator of the analog type capable of solving 
eigenvalue problems. Four typical problems connected wi! 
eraft structural design are described in some detail. Thes 
prefaced by a general discourse and classification of airera’’ ¢™ 
sign problems and simultaneous-equation solvers. Review! 
the impression that the article was rather hurriedly const! 
It is sprinkled with vague and sometimes tautological statem 
such as, “An aireraft structure has continuously distr)" 
properties’; it contains a number of obvious typogrp! 
errors; and, in general, it attempts to cover too wide field int 


TSA 


} } 
space allotted. Harry Polachex, ' 


528. Ridenour, Louis N., High speed digital compute’s: 
appl. Phys. 21, no. 4, 263-270, Apr. 1950. 
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Pork 529. Schilt, Heinz, Evaluation of line integrals by means of 
an integraph (in German), Z. angew Math. Phys. 1, 2, 145-147, 


N Var. 1950. 


Mechanics (Dynamics, Statics, Kinematics) 
(See also Rev. 676) 


530. Beyer, Rudolf, On the geometry and statics of dif- 
ferential screw drives (in German), Feinwerktechnik 54, 8, 200- 
92, Aug. 1950. 


as of By use of a two-fold inclined plane analogy, paper gives a de- 


_ -jiled analysis of displacement and force (moment) relations for a 


ferential screw drive. A graphical method for determining 
iriving torque and serew efficiency is shown. 
Gulard A. Nothmann, USA 


531. Tochiskii, V. F., Determination of kinematic elements 
of motion of a skier for jumps from a springboard (in Russian), 
lnestiva Otdl. Tehn. Nauk, no. 3, 333-345, Mar. 1950. 

Straumann’s method (SA/, Jahrbuch Schweiz. Skiverbandes, 
1927) for the calculation of the kinematical elements of motion of a 


sier, widely used when projecting large-scale “ski jumps,” is 
und to be theoretically unsatisfactory and in practice actually 

riens the distance of a jump by approximately 117. For 

leulation of trajectory of a skier as well as for determination of 
; relements of his motion, author proposes a method analogous 
that used in exterior ballistics. Differential equations of 
34 on of a skier are integrated numerically by method of Adams- 
Krvloy [Lectures on approximate calculations’ (in Russian), 
vl'stvo Akad. Nauk SSSR, Moscow-Leningrad, 432-457, 
33°. To obtain more accurate values for the coefficient of air 
esistance, experiments with full-size models of a skier should be 


’ 


ried out. ki. Leimanis, Canada 


532. Reushel, A., Construction of the central plan of a chain 
with forced connections when the central axes coincide by 
kinematically equivalent central plan (in German), Ost. [ng.-Arch. 
3,4, 311-324, 1949. 

tor any three members in a linkage chain moving with one 
vgree of freedom (Zwanglaufkette), the three instantaneous 
vuters of relative rotation of pairs (in German, Drehpolen; in 
Luglish, sometimes called rotopoles) lie on a straight line. The 

e angular velocities are proportional to the segments on this 

34 ue line. If these rotopoles and pole lines are constructed for 
ty tniplet of members, geometric configuration so formed may 
vcalled the rotopole diagram (Drehpolplan). Transformations 


! 
uita- ¢} . ; ; & ee 
lis diagram which preserve proportionality of line segments 


a vsaid to be kinematically equivalent since the ratios of relative 
ies ure preserved. Both affine and nonaffine equivalences 
villustrated. It is shown that any degenerate rotopole diagram 
‘at is, one in which a pair of pole lines coincide) is replaceable by 
ifinity of kinematically equivalent nondegenerate rotopole 
grams tesults are applied to mechanization of Euler- 
tormula to give the graphical determination of curvature 
i traced by a point attached to a curve rolling over a fixed 
This work is an extension of an earlier work by the 
: ‘hor ‘same vol., 9-23, 1949; see Rev 3, 407). 
h Michael Goldberg, USA 
SA 533. Bach, K., Realization of given angular velocity laws in 
Couble crank mechanisms (in German), Jngen.-Arch. 18, 3, 167 


‘, 1950 


wn 


“lve velocities of driving crank and driven crank of simple 
“ompound four-bar linkages are expressed analytically in 
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terms of parameters: ratios of the lengths of cranks and con- 
necting rods to the length of fixed bar. If a slide connection is 
used, the eccentricity of the slot furnishes another parameter, 
Various types of four-bar mechanisms (such as oscillating crank 
type and cross-bar type) are defined by certain inequalities 
among these parameters. Curves of relative velocities for special 
values of the parameters are given. For a special compound four- 
bar linkage, these curves are resolved into a Fourier series, and 
Fourier coefficients are plotted as families of curves up to the 
sixth term. Use of these curves facilitates selection of values of 
the parameters to give an approximation to a desired motion. 
Michael Goldberg, USA 


534. Chudakov, E. A., On the question of rolling of an elastic 
(automobile) wheel (in Russian), Dokladi 70, 5, 773-775, Feb. 
1950. 

Using force equilibrium and power relations, author develops 
formula for coefficient of rolling friction for automobile tire under 
driving and braking loads. Experimental determination was 
made of horizontal offset ‘‘a’’ of ground reaction point relative to 
axle during braking. Typical curve shows monotonic change in 
“a”? from 7 mm forward of axle at zero, to 5 mm aft of axle at 300 
kg braking force. Walter W. Soroka, USA 


535. Gallissot, Francois, On a form of equations of motion of 
a material system with holonomes or no constraints with or with- 
out friction (in French), C. R. Acad. Sci. Paris 230, 6, 511-512, 
1950. 

Using the general dynamical equations of Appell, a theorem is 
obtained relating to one-sided constraints. These occur when two 
solids of the system come into contact. For two such solids, a 
“velocity of contingence” is defined of one solid relative to the 
other. It is found that the time derivatives of components of this 
velocity of contingence break up into two terms in such a way 
that it is possible to analyze type of contact, e.g., contacts which 
persist, contacts which cease, shocks, rolling motions, and sliding 
motions. John A. Lewis, USA 


536. Gallissot, Francois, On the discussion of eventualities 
in a system with K contacts with or without friction (in French), 
C. R. Acad. Sct. Paris 230, 611-612, 1950. 

The possible motions subsequent to a given contact are 
analyzed by means of the signature of a certain quadratic form. 

John A. Lewis, USA 


537. Elsgolts, L. E., An estimate for the number of singular 
points of a dynamical system on a manifold (in Russian), Wat, 
Sbornik N.S. 26, 68, 215-223, 1950. 

Let MM? be a compact two-dimensional manifold and dz, dt 
= NX,(11,22), ¢ = 1,2 a dynamical system over 1/2, where the X;, 
are continuous in the local coordinates .;, and are such that the 
problem of Cauchy has a unique solution over 37? It is also 
assumed that there is only a finite number of singular points 
(points where XY, = X, = 0). The algebraic number of the singu- 
lar points (sum of their indexes) is x(.17*), the Euler characteristic. 
When vector (X,,N.) is a gradient, more accurate information has 
been given for both algebraic and actual number of the singular 
points, and this even for a compact AW" {Marston Morse: various 
papers and his “Colloquium Lectures’; Lusternik and Schnirel- 
mann, ‘‘Methodes Topologiques dans les Problémes Varia- 
tionnels,” Actualités Scientifiques et Industrielles, 188; Froloff and 
Elsgolz, Mat. Sbornik 42, 637-642, 1935 (in French)|. Author 
gives a considerable extension of these results on assumption that 
a- and w-sets of the system are made up of simplest possible singu- 
lar points in finite number: stable or unstable foci or nodes and 
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saddle points. General method consists in surrounding each un- 
stable node or focus with a Jordan curve without contact. As- 
suming that the curves are all crossed outwards at time ft, as ¢ 
increases from t and the paths are followed, there results an 
isotopic deformation of neighborhoods of unstable points in ques- 
tion until there is merely left an arbitrarily small neighborhood of 
stable foci or nodes and of saddle points with trajectories depart- 
ing from them. Resulting decomposition of 4? yields inequalities 
of paper. As an example, if ./? is a projective plane or a torus, 
there are at least three distinct singular points. Same method is 
applied to case where, besides singular points (still of the same 
simple type), there is a stable or unstable limit-cycle. 

Under similar assumptions an extension is made to any /" 
under restriction that no trajectory joins two generalized saddle 
points (points which are conditionally stable). 

S. Lefschetz, USA 


538. Nardini, Renato, On the asymptotic behavior of inte- 
grals of a differential equation of dynamics, I, II (in Italian), Aétz 
Accad. Naz. Lincet R.C. Cl. Sci. Fis. Mat. Nat. (8), 7, 47-52, 52 
61, 1949. 

Author studies the asymptotic behavior of the solutions of the 
equation u’’ + p(t)u’ + q()u = 0. Under certain hypotheses 
concerning p and q, he shows that all solutions tend to zero as 
t— ©, The main idea is to convert the original equation into a 
form where the coefficient of w’ is missing, or alternatively to com- 
pare it with the solutions of a new equation where p(¢) is taken to 
R. Bellman, USA 


be constant. 


539. Vazsonyi, A., A generalization of Nyquist’s stability 
criteria, J. appl. Phys. 20, 863-867, 1949. 

A type of diagram is described which is of similar nature to a 
Nyquist plot. If a conjectured lower limit to the values of the 
damping ratios is selected, and the new type of curve is drawn 
for this value, it is possible to decide whether or not the conjecture 
was correct from the relation of the new curve to the origin. 


P. Franklin, USA 


Courtesy of Mathematical Reviews 


540. Mason, S. J., A comment on Dr. Vazsonyi’s paper, ‘A 
generalization of Nyquist’s stability criteria,” J. appl. Phys. 20, 
p. 867, 1949. 

ICf. preceding review.| This note presents a graphical method 
of estimating critical frequencies from a standard Nyquist plot of 
F(jw). 


Courtesy of Mathematical Reviews P. Franklin, USA 


541. Malkin, I. G., On stability under constantly acting dis- 
turbances, Amer. math. Soc. Transl. no. 8, 8 pp., 1950. 
Translated from Prikl. Mat. Mekh. 8, 241-245, 1944. 


542. Carter, W. J., Acceleration of the instant center, //. 
appl. Mech. 17, 2, 142-144, June 1950. 

Author derives an expression for the title acceleration and shows 
application to the acceleration analysis of two mechanisms. The 
expression is not new [e.g., Beyer, R., “Technische Kinematik,” 
Leipzig, Barth, 1931, p. 232], but the examples are of some in- 
A.S. Hall, USA 


terest. 


543. MacMillan, R. H., The freedom of linkages, \Juath. Gaz. 
34, 307, 26-37, Feb. 1950. 

Paper contains a quite general and comprehensive discussion of 
constraint in mechanisms and structures. Author was not 
familiar with previous foreign writers and has independently re- 


A. S. Hall, USA 


produced many of their results. 
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©544. Roy, Louis, A course in rational mechanics. Vo], jy 
Problems and exercises with an appendix on fuses (in Prey.) 
Paris, Gauthier-Villars, 1950, xi + 276 pp. 1250 fr. 


545. Finucan, H. M., Some results in the theory of mass sy. 
tems, Math. Gaz. 34, 307, 19-25, Feb. 1950. : 
Author explains lines of reasoning which can be used to deter. 
mine moments of inertia and locations of centroids tor simpl 
shapes without resorting to integration. Theory of dimensions \ 
used to establish functional form. Constants are evaluated }y 
limiting process or by a balanced pairing of elements. 
A. S. Hall, Us4 


©546. Poeschl, Theodor, Statics and dynamics (Statik uni 
Dynamik), 3rd ed. (in German), Berlin, Springer-Verlag, 1949 
viii + 348 pp., 257 figs. DM 25. 

This third edition of a well-known German text on mechani 
covers the usual subject matter of the elementary engineering 
course in the subject. Vectors are used from the very start ay) 
continue throughout the book. Subject of kinematics is mon 
fully treated than is usual in books of this type. 
tions are mentioned without proof at the end of the book, and 


Lagrange’s equi- 


gyroscopes come in for two or three pages. There is a collection 
almost 200 worked-out problems or examples throughout +} 
text. J. P. Den Hartog, USA 
Courtesy of Journal of Applied Mechanics 


Gyroscopics, Governors, Servos 
(See also Revs. 514, 561) 


547. Hazebroek, P., and van der Waerden, B. L., The 
optimum adjustment of regulators, 7'rans. 
Engrs. 72, 317-322, April 1950. 

For regulators involving proportional and integral terms, 
practical method of design is described. 
Courtesy of Mathematical Reviews 


Amer. Soc 


P. Franklin, USA 


548. Mason, H. L., A classification of linear transfer men- 
bers, 7'rans. Amer. Soc. mech. Engrs. 71, 407-412, May 1949 

Author proposes a classification of linear systems that is based 
on four basic patterns which may be modified or combined accor 
ing to different methods. 

It is known that behavior of linear systems may be deseri! 
by the indicial response or transfer funetion. Paper establishes ti 


correspondence between these two characteristics for a cer'wl 


The correlation is given in 4 tables, whi 


Author uses 


number of systems. 
correspond to various methods of combination. 
terminology of his own, which leads to discussion. 


F.C. Haus, Belgiu 


Vibrations, Balancing 
(See also Revs. 504, 539, 540, 541, 641, 686) 


549. Trent, H. M., An equivalent circuit for a vibrating beas 
which includes shear motions, J. acous. Soc. Amer. 22,3, 35°° 
May 1950. 

An approximation to the dynamical equations for |! 
displacement of a beam with arbitrary spanwise distriule! 


flexural stiffness, shear stiffness, mass and rotators 
considered. Approximation is based on finite difference 1c! 


though problem is not recast in complete finite differ! 
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ve 


co 


dent electrical circuit is derived which provides a means 
solution to both steady-state and transient dynamical 
of the mechanical system. 


R.W. Traill-Nash, Australia 


550. Parkus, H., Stresses and vibrations in connecting rods 
G n), Ost. Ing.- Arch. 3, 3, 222-235, 1949. 
Aut studies deformations and stresses produced in a con- 


a 
on 


¢ yod due to time-dependent axial and longitudinal loads. 
educes problem to that of bending and stretching of a beam. 
Ravleigh-Ritz type of argument he reduces the two- 
ysional problem (space and time) to a problem in which time 
independent variable. Resultant differential equation 
y equation of Hill type which he proceeds to discuss. 
if Mathematical Reviews G. B. Thomas, Jr., USA 


551. Ayre, R. S., Ford, George, and Jacobsen, L. S., Trans- 
rse Vibration of a two-span beam under action of a moving 
nstant force, J. appl. Mech. 17, 1, 1-12, Mar. 1950. 


p 


Paper extends available work on single-span beams to case of 


syospan beams. Making usual simplifying assumptions of 


beam with no damping and zero mass associated with 

ving force, exaet theoretical solutions for bending deflections 

[stresses are obtained in terms of natural modes of vibration. 

}examples are studied theoretically and charts presented to 

ts of Varying parameters. Experiments on mechanical 

| show good agreement with theory. Rapid estimation of 

mum stresses can be obtained from charts if additional as- 

mption is made that maxima of various mode components coin- 
sign and time of occurrence. Benjamin Smilg, USA 


552. Karas, K., Eigenvibrations of strings with elastically 


fattened ends (in German), Federhofer-Girkmann-Festschrift, 


\\ 


n, Franz Deuticke, 37-56, 1950. 
Paper deals with the small, plane, and undamped transverse 


genvibrations of strings whose ends are not fixed but free to 


an 


0S 


under counteraction of linear restoring forces. Equations 
tion and boundary conditions of the system are deduced by 
ition of Hamiltonian principle. Author sueceeds in trans- 
ing the boundary-value problem into an alternate form in- 
ug integral equations. For homogeneous strings these are 
homogeneous, and of the second kind, possessing sym- 
| kernels, and closed solutions are obtained which are per- 
ilequate to the physical problem. Regarding inhomo- 
ols strings, same methods of solution can be applied succes- 
\uthor refers to work in progress to cover this latter type 
tions. Max A. Dengler, USA 


553. Blake, Ralph E., and Walsh, J. Paul, Proposed shock 
d vibration requirements of shipboard mounts, Nav. Res. Lab. 
3997, 19 pp., Jan. 1950. 


554. Minorsky, N., Energy fluctuations in a van der Pol 
cillator, J. Franklin Inst. 248, 205-223, 1949. 
Author considers the periodic solution of the van der Pol 
V) #—- €(1 — x2)¢ + x = Oin the cases: (1) €< 1, (IT) 
Introducing polar coordinates (r, 8) and “energy” p = r?, 
insiormed into an equivalent pair of first-order equations, 
= ‘(p.4.e), 8 = g(p,0,e). In ease (I) method of perturbs- 
‘sts applied to obtain initial terms of €@power-series for # and p 


“‘ictions of time ¢, and for p asa function of 6; the arbitrary 


Tar 


's are evaluated by eliminating secular terms. Results 
mpared with the linear oscillator case, € = 0. In case (II) 


ve tr 


“relaxation”? phenomenon, a rapid change in direction 


8] 


of the phase trajectory near @ = 0. Author obtains an expansion 
in powers of 8 which enables him to discuss the change in energy 
as @ passes through the value zero. 

Courtesy of Mathematical Reviews J. G. Wendel, USA 


555. Cartwright, M. L., Forced oscillations in nonlinear 
systems, Contr. Theory nonlinear Osei l., no. 20, 149-241, 1950. 

Paper relates to analysis of differential equations of the form: 
& + f(r)e + gle) = p(t) of which the van der Pol equation is a 
particular case. Author first makes a short proof regarding ex- 
istence and uniqueness of solutions of equations of this kind. The 
topological theory of transformations of the phase plane into itself 
is given, with introduction of the concept of the fixed point, which 
is illustrated by a number of examples. In part 2, which is purely 
analytical, the theorem of boundedness of solutions is outlined in 
connection with a general form of these equations: .@ + k f(x,h).é 
+ g(r) = k p(tk), where p(t) is not necessarily periodic. The 
main tool in this analysis is the integrated equation, Part 3 deals 
with topological consequences of the theorem of boundedness. 
Part 4 is devoted to positive damping. An important particular 
case is considered when p(é) is periodic, in which case it is shown 
that there exists a periodic solution to which all solutions, satis- 
fving certain conditions, converge. In part 5, author develops a 
considerable number of theorems relative to the important prac- 
tical case of nearly linear oscillations. This is, perhaps, the most 
interesting part of paper, available to physicists and engineers 
who wish to acquire a general grasp of the modern theories of 
approximation, Fundamentals of this subject are covered in 
first four sections of this part where reader will find a critical 
survey of the methods associated with names of Lindstedt, van 
der Pol, Appleton, Fatou, and WKrvyloff-B go!vubov.  Author’s 
and Litthewood’s method forms the subject of part 6, devoted 
mostly to the question of a nearly linear resonance. Topological 
transformation theory is again used as a tool to pass from dif- 
ference equations to differential equations determining nature of 
solutions. Part 6 ends with the question of stability. Part 7 
deals with question of stabilitv and degeneration of limit evcles 
and covers a number of important problems of the theory of os- 
cillations, Part 8 concerns the so-called rotation numbers of 
Denjoy and is related to theory of topological transformations 
and fixed points treated earlier in the text. Paper represents per- 
haps the most general condensed survey of the whole domain of 
nonlinear problems and requires considerable mathematical 
background on the part of reader. N. Minorsky, France 


556. Langenhop, C. E., and Farnell, A. B., The existence of 
forced periodic solutions of second order differential equations 
near certain equilibrium points of the unforced equation, (‘on/r. 
Theory nonlinear Oscill., 20, 291-312, 1959. 

Paper deals with the differential equation (d.e. for short) 
é + at + a + 27/2 = $k cos at... (1), but the conclusions 
apply to a more general d.e. @ + f(r)é + g(r) = ke(t). . . (2), 
with suitably restricted e, f, and g. Authors follow a topological 
argument (of Levinson) based on the mapping 7 of the (x,y) 
plane into itself. This leads to existence of a fixed point and, 
hence, of periodicity. Authors show that, being given a convex 
region bounded by two analytic ares and a vector field (#,7/) 
= [P(z,y,t),Q(2,y,0 | where P and Q are analytic and satisfy cer- 
tain specified conditions, region can be mapped into itself under 
7. 

Having started from this rather general topological argument, 
authors show how this argument can be applied to relatively 
simple examples. In this manner (1) is replaced by an equivalent 
system in which cos wt is replaced by +1 and —1. This defines a 
region limited by two parabolas within which the mapping holds, 
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These conclusions are majorated further by increasing y for y > 0 
In this way somewhat simpler bound- 

Behavior of field is then 
This leads to establishment of 


and decreasing it for y < 0. 


obtained. vector 


ing curves are 
analyzed relative to these curves. 
a certain bound for & in (1) in terms of some parameters intro- 
duced in sequel. In section 4 it is shown that, in addition to 
solutions remaining within region subject to mapping, there are 
other solutions which do not exhibit this property but diverge 
from origin of phase plane. In section 5 some other solutions are 
ascertained on basis of theory of indexes. Paper is closed by sec- 
tion 6 in which a general theorem is established and is illustrated 
g = k cos wt discussed in the light of 


It must be noted that value of 


by a linear de. #@ + ar 4 
these general topological methods. 
paper, particularly to those who are interested in applications, is 
not in results obtained but, rather, in new method of approaching 
the subject which is already well explored by standard analytical 


N. Minorsky, France 


methods of approximation, 


557. Rubbert, F. K., The influence of damping in nonlinear 
vibrations. I. Damped pendulum vibrations (in German), 
Ingen.-Arch. 17, 4, 336-342, 1949. 

Influence of quadratic damping, friction and linear damping is 
investigated. For quadratic damping the following differential 
equation holds true: Og + s(sing)R ¢g? + S sin g = 0, in which ¢ 
is the angle between zero position and deflection. From this 
equation may be derived for the first half period: ¢ + n? sin ¢ 

(1/2)hp2, with the boundary conditions g(0) = @ and g(0) = 0. 

By introducing the new variable 7 as a function of the parame- 
nt/(1 + KK)? and putting gq = h/2a 


the following equation is obtained: 


ter K according to T = 


ek oer 
= ade 2 +- (1 — kK) (ie —_- 5! y° MP oes ) 


For g and K may be written: 


go”’ T (1 Tt K)y 


o = a®,(r) + a®d,(7) + a®Ds(7) + 


These number of linear dif- 


ferential equations, from which the values of ®,, ®;, and ®; may be 


assumptions vive rise to a 


calculated easily. Calculation of higher terms is more intricate. 
Finally, the solution for ¢ is found in form of a Fourier series. 
It is 
shown that the derived formulas remain correct with vanishing 
R. G. Boiten, Holland 


The other two damping cases are treated in same manner. 


damping forces. 


558. Freise, Heinrich, Damping equipment for vibration 
measuring instruments (in German), Arch. tech. Messen, 164, 
V170-5, Sept. 1949. 

The oscillating part of the vibration recorder should have a 
specified damping factor, and therefore damping must be pro- 
vided, proportional to velocity and preferably independent of tem- 
Author states that this ean be done by using (a) eddy 
Method (a) is best suited to low 


perature. 
currents or (b) a viscous liquid. 
frequencies and light masses; a permanent magnet and an 
aluminum or copper sheet are part of frame and of recording arm 
respectively, or vice versa, so that damping results from their 
relative motion. Method (b) gives damping proportional to 
velocity only in absence of vortex motion, and is somewhat de- 
pendent upon temperature; but it can handle higher frequencies 
and heavier masses than method (a). A mixture of glycerol, 
water, and ‘‘Muzin’’ (an animal oil) has been found suitable. In 
extreme cases, temperature control should be provided. This short 
Ten references are given to text- 


P. LeCorbeiller, USA 


paper is merely descriptive. 
books and articles in German. 
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559. Wendel, James G., Singular perturbations of a yap der 
Pol equation, Contr. Theory nonlinear Oscill., no. 20, 243-9 
1950. ” 

Paper relates to mathematical theory of degeneration of « ; 
der Pol equation with forcing term, viz., €@ + f(r)e + ¢ 
= e(t).. (A), when parameter € > 0. Note that author's yor. 503. 
tion € is €~! of the original van der Pol equation. The subject 
the paper is thus confined to the so-called relaxation oscillatio) 
Purpose of paper is to establish a connection with the so-c)) 
degenerate solutions which arise when some coefficients of ; 
differential equation approach zero so that equation “degenorates 
Mathematically, this leads to adi. 
tional relations between integration constants and, physically. ; 


into one of a lower order. 


characterized by appearance of quasidiscontinuous  solut 
(e.g., operation of multivibrators, jerky motions in presen 
ete.). 


mathematical character, it cannot be 


“dry friction,” Inasmuch as paper is of a purely for 


well abstracted. In +} lure. 
introduction, author replaces (A) by a system e¢ = w — F 
(Piz) = S f(x)dr) and w = e(t) — eg(t) and defines a certayy \doptio 
w = F(x) with respect to which the stability conditions nt 
After this, by 

purely formal argument, author proves a series of lemmas and 


curve [: 
are investigated and certain definitions set up. 


theorems by which the existence of degenerate solutions is ex 564. 
tablished. <A little further (still in §2) author narrows down ¢} 
problem by defining regular degenerate solutions and by excly 
ing certain singular solutions ‘‘which do not mirror the behayior sructure 
of solutions of the perturbed equation.”’ This leads to a series / duced te 
lemmas and theorems proving ¢xistence of regular degeneray 1 mod 
solutions. Second part of paper concerns perturbation theor Sodola 
and the lemmas and theorems of §3 deal with the question 9 formulas 
boundness properties of solutions as well as their periodicity. |) ments of 
§5 the convergence theorem is established and it is shown ¢! 
solution of the van der Pol equation 2x(t,ro,2,€) approaches | 
degenerate solution y(t,20) at the limit € = 0. §6 is devoted t “ising of 
still more specific case when e(t) is periodic. Beginning of ths Reviewe 
section is rather elementary and deals with certain questions fundame 
stability, but at the end the formal argument is again resum be neces: 
which leads to establishment of the ‘‘global stability theorem 
Last section merely establishes a certain connection between this 
question and a certain theorem of N. Levinson regarding “* 56 
maximum invariant finite domain of zero area.” 

N. Minorsky, Franc 


560. Tung, S. Y., Analytical propeller balance, Aircr. Engng 
22, 254, p. 113, Apr. 1950. 

A simple graphical method of analyzing experimental prope! ae 
unbalance data, which replaces the usual trial-and-error balancing 
methods, gives a check on experimental values, and provices 


flexibility in the corrections. F. EF. Reed, Usa 


561. Gork, Eugen, Stability criteria (in German), 
Elektr. Ubertr. 4, 3, 89-96, Mar. 1950. 

The author discusses and illustrates determination of stabil 
by means of Cauchy’s theorem on the zeros of a regular ful 
within a closed contour (known in engineering circles as “\* 
quist’s criterion’’), Sturm’s procedure, and Hurwitz’s deter 
C. Truesdell, U4 


ants. 


a 


562. Butenin, N. V., On the theory of “resonance” 1" 4 
mechanical auto-oscillating system with gyroscopic terms 
Russian), Prikl. Mat. Mekh. 14, 45-56, 1950. Manples 

In an earlier paper (Rev 3, 1437) author discussed a syste™ Brees} 
fourth order with forced oscillation wQ sin t reducing to 4 
There were two fundamental 





system for uw = 0. 
W:, @, and only the nonresonance case where both we! 
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der was considered, Resonance case is taken up in present 
4) ..wy with application also to a monorail system with gyroscopic 


S. Lefschetz, USA 


so3. van de Vooren, A. E., and Greidanus, J. H., Comple- 
nentary energy method in vibration analysis, J. aero. Sci. 17, 7, 
1-455, duly 1950. 
\ythors show that Reissner’s complementary energy method 
source, 16, 316-317, May 1949) when restricted to free vibra- 
-of beams is almost equivalent to employing a once-iterated 
med mode shape in Rayleigh-Ritz procedure. This explains 
syperiority of the e.e. method over the usual R.R. procedure 
the same initial assumed mode shapes are used in both. 
yvement over either method is indicated if one actually 
ms a once-iterated assumed mode shape in the R.R. proce- 
Contention that Reissner’s approach is not new overlooks 
.stuted application of the ¢.e. method to the flutter problem. 
‘jon of authors’ suggested improvements would be imprac- 
1 the flutter problem, on basis of the computation effort re- 
{forimprovement promised, — Martin D. Schwartz, USA 


Ps. 344. Bleich, Hans H., Frequency analysis of beam and girder 
foors, roc. Amer. Soc. civ. Engrs. 75, 8, 1093-1131, 1949. 

\ procedure is given for finding frequencies and amplitudes of 

ructures built up from beams. The complicated system is re- 

ps of ‘ved to simpler “complementary systems’’ whose frequencies 

rat i modes are found by any convenient method (author uses the 

Solola iteration and influence coefficients methods). Suitable 

no ‘rmulas are derived for determining frequencies and displace- 

| nents of complete structure from results obtained for ‘‘comple- 

‘ary systems.’’ Application of process to statically inde- 

uate structures is discussed and a detailed example, con- 

ng of a floor system supporting two machines, is worked out. 

wwer feels that method is expeditious for determining the 

ns ‘wdamental mode, but that a considerable increase in labor will 

ime ve necessary to obtain higher modes. 
Robert P. Felgar, Jr., USA 


565. Sochting, F., Contribution to the calculation of eigen- 
frequencies (in German), Federhofer-Girkmann-Festschrift, Wien, 
franz Deuticke, 365-375, 1950. 


500. , Jaeger, H. E., Calculation of the natural frequency of 
ship vibtations (in Dutch), Schip en Werf. 17: 7, 122-137, Mar. 31; 
‘10 BN3, Apr. 14; 9, 179-185, Apr. 28, 1950. 
nd rsa clear résumé of the state of the art with a good literature 
SA containing 59 references. The most recent matter discussed in 
is that by Prohaska [see Rev 1, 942; 3, 1442]. 

J. P. Den Hartog, USA 


Sn7 
/ 


bil © - Sommerfeld, A., Lectures on theoretical physics. V. III, 

Electrodynamics (Vorlesungen iiber theoretische physik, Bd. III, 

Xv: Elektrodynamik ), Wiesbaden, Dieterich’sche Verlagsbuchhand- 
S 1948, 367 pp. 


<4 ‘is book is a typical example of the author’s ability to develop 
is of a discipline of mathematical physics in a unified, 
lear, logically correct, and lively fashion. The 
is anchored in the bedrock of classical tradition, ex- 
scope by recent researches, and itluminated by frequent 
of real and current physical interest which at once 
‘he reader’s grasp of basie principle and provide mathe- 
‘ique for solution of related problems. There are 
uable historical remarks, some of them concerning 





~OWn experiences, 
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The first part begins with the author’s recollections of his learn- 
ing as a student the electrodynamics of Maxwell and Hertz at the 
time of the latter’s researches: “My home city of Konigsberg was 
the earliest nursery of mathematical physies in Germany. 
After brief biographies of Faraday, Maxwell, Ampere, and Hertz, 
whose brilliant contributions are put in their proper place, the 
author introduces the four basic fields. His distinction between 
the intensities E and B and the quantities D and H (“The magni- 
tudes of the first type answer the question ‘how strong,’ those of 
the second, ‘how much’ ”’) is fundamental and is clarified at many 
later places. The viewpoint of the whole work is consistently 
deductive: Maxwell’s equations in integral form are postulated in 
§ 3, and all developments are based upon them. (The reviewer 
regrets that the author, despite his express rejection of the 
positivist viewpoint, finds it necessary to compromise to the ex- 
tent of marring the otherwise rational exposition by inserting the 
later and isolated $11 B, in which certain unperformable ‘‘imag- 
ined experiments” of the type called ‘definitions’ by the opera- 
tionalists are introduced to explain £ and D).) The author’s first 
deductions from Maxwell's equations concern the energy relations 
and the propagation of light in stationary media. The first part 
of the book closes with the usually tedious and perplexing subject 
of units, which the author is able to make both interesting and 
comprehensible. While he decides emphatically in favor of the 
Giorgi MKSQ system, some readers will, for the first time, see the 
heart of the matter revealed by the Cohn system of five units. 

Part II, nearly one half the entire text, is devoted to the ex- 
planation of phenomena on the basis of Maxwell-Hertz electrody- 
namics. Beginning with electrostatics, the development proceeds 
in elegant and masterly style and finishes with the propagation of 
waves in hollow wires and double circuits. Even the reader al- 
ready adept in the subject will find new details, improved deriva- 
tions, and clarifying supplements. 

Part III commences by postulating the invariance of Maxwell’s 
equations under orthogonal space-time transformations. Hence 
follows special relativity theory. After explaining the kinematical 
consequences of relativity by simple geometrical arguments, the 
author takes up the motion of the electron, retarded potentials by 
the method of Herglotz, the stress-energy tensor, and, finally, rela- 
tivistic mechanics. 

Part IV concerns mainly Minkowski’s equations for moving 
media and their application to the motion of an accelerated elec- 
tron. There is also a brief section on the electrodynamics of ele- 
mentary particles. The remarkable final section of the book is 
devoted to general relativity. After explaining the notion of 
curvature, the author prefaces the general field equations by 
Goethe’s description of the Mother Goddesses, to which he adds 
two jubilant notes written to him by Einstein in 1915-1916, de- 
scribing the discovery of the general theory. He then gives ele- 
mentary approximate derivations of the Schwarzschild line ele- 
ment, the advance of the perihelion of Mercury, the deflection of 
light rays by the sun, and the red-shift of speetral lines in a 
gravitational field. 

At the end of the book are 25 important problems and 25 pages 
of fine print explaining how to solve them. 

In judging the mathematical level of the book the reader must 
bear in mind that it is intended to serve as an introduction to the 
theory. Most American beginning graduate students in physics 
will find it strenuous enough, though the real demands are put 
upon conceptual understanding rather than manipulative skill. 
The mathematical roughnesses are of the type which a trained 
mathematician may smooth over almost automatically. To 
readers of all backgrounds this book should be proof enough of 
the strength and actuality of the classical tradition in mathe- 
matical physics. 

C. Truesdell, USA 
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Wave Motion, Impact 
(See also Revs. 927, 951) 


568. Gold, Louis, Compilation of body-wave velocity data for 
cubic and hexagonal metals, J. appl. Phys. 21, 6, 541-546, June 
1950. 

Directional variation of body-wave velocities has been com- 
puted for cubie and hexagonal metals where stiffness coefficients 
are known; essential data are presented in form of tables and 
graphs. Results for aluminum, copper, gold, iron (q@), lead, and 
silver are tabulated in terms of the directional indexes, and a 
stereographic coordinate system has been devised for presenting 
these data in form of isovelocity contours for the three wave 
vectors. Compressional and shear velocities for cadmium, mag- 
nesium, and zine are plotted as a function of angle formed by 
direction of wave propagation and hexagonal (c) axis from which 
have been derived the theoretical average velocities which may be 
compared with measured values for polycrystalline specimens. 


From author’s summary by B. G. Rightmire, USA 


509. 
water source under the surface of a sphere (in 
Izvestiya Ser. Geograf. Geofiz. 13, 473-496, 1949. 

The problem considered is the generation of gravity waves by 
u source of oscillating strength within a layer of water covering a 
solid sphere, the layer being of uniform thickness when at rest. 


Sretenskii, L. N., On the waves generated by an under- 
tussian), 


Usual linearized free boundary condition is used, but the shallow- 
water approximation is not made. No rotation of the sphere is 
assumed. Method followed is to write the velocity potential as a 
source potential plus a remainder expanded in a series of Legendre 
polynomials. Bulk of the paper is devoted to a detailed study of 
the coefficients in the series with the ultimate aim of obtaining 
For the 


ease when the solid core vanishes and the frequency of oscillation 


usymptotic formulas for the shape of the free surface 
is high, an asymptotic formula for the free surface is given. 
This result is then extended to case when output of source is ap- 
proximately a single square pulse of short duration. Next case 
considered is when the laver of water is very thin compared to 
radius of core and source is at bottom of water. 


J. V. Wehausen, USA 


570. Sretenskii, L. N., The plane problem of the propagation 
of waves in a basin, excited by an underwater source (in Russian), 
Izvestiya Otd. Tehn. Nauk, no. 3, 321-3832, Mar. 1950. 

The velocity potential and form of free surface are derived for a 
line source of oscillating strength located on the bottom of a long 
Problem is treated two-dimensionally and 
Approximate 


rectangular basin. 
the usual linearized free-surface condition is used. 
formulas for free surface are derived for case when depth-to- 
breadth ratio is small. A continuous distribution of sources along 
an interval of bottom is also considered, and an approximation 
Methods for deriving approximations 
an earlier paper [see preceding 


J. V. Wehausen, USA 


to free surface derived. 
follow closely those used in 


review. | 


571. Kochin, N. E., Theory of waves generated by oscilla- 
tions of a body beneath the free surface of a heavy incompressible 
fluid (in Russian), Collected Works (Sobranie Sochinenii), 277-304, 
1949. 

Using methods parallel to those in his earlier work on wave re- 
sistance [‘‘Proceedings of the conference on the theory of wave 
resistance,” Central Aero-Gidrodinam. Inst. Moscow, 1937, pp. 65 
134] author develops the subject of the title. After discussion of 
formulation of the problem and of the proper boundary conditions 








to insure uniqueness, an expression for velocity potentia] 
source of harmonically oscillating strength is derived. A dis:y}y,, 
tion of such sources is then used to represent velocity potenti) ,; 








an oscillating body. The integral equation for distribution js 4c 





cussed and it is shown that solutions exist at least for sufficje): 






small and sufficiently large values of the parameter w?  g, whe; 





is frequency of oscillation. Expressions for components of {,; 












































on body, averaged over a period, are derived and expresso) 
terms of an analog to author’s H-function introduced jy } 
study of wave resistance [op. cit.]. As examples, author § 


approximate expressions for forces on and the free surface oye 


an expanding and contracting sphere, (2) a rigid sphere oscil! lies 5 
vertically, and (3) oscillating horizontally. ofe 
J. V. Wehausen, Us4 
572. Sato, Yasuo, Mathematical study of the propagation of 
waves upon stratified medium, Bull. Earthquake hes. |); 
Tokyo Univ. 26, parts 1-4; 1-4, Jan.-Dec. 1948. 


A brief, preliminary note on the evaluation, by method of asym. a 
totic expansion, of definite integrals of the form , fF (¢),.” 
&rd.c which appear in the theory of propagation of elastic wayes 
surface of a semi-infinite body. R. M. Davies, Engl 

573. Morison, J. R., O’Brien, M. P., Johnson, J. W., ani 
Schaaf, S. A., The force exerted by surface waves on piles, / 
Petr. Tech. 2, 5, 149-154, May 1950. 

Interim report of progress in correlating a simplified theo 


laboratory model experiments. The moment exerted 


7 


breaking ocean waves on a pile is computed on basis of sir 
waves of small amplitude, and force components composed 
drag proportional to instantaneous velocity squared and 2 
virtual mass force proportional to displacement of pile and 
horizontal acceleration component. Excellent. correlatior 
periment and theory is obtained. Conservative design dit 
presented and sample calculations for two prototype applica! 
are included. More investigations with breakers is req 
teviewer believes tests at higher Reynolds numbers are neede 
R. G. Folsom, Us4 


574. Batterson, S. A. and McArver, A. E., Water landing i 
vestigation of a model having a heavy beam loading and a J! basol:t 
angle of dead rise, Nat. adv. Comm. Aero. tech. Note 21), 2 Citas 
pp., Feb. 1950. ; Th 

Tests were made in the Langley impact basin to obtain expe 
mental data from smooth-water landing tests of a model hav 
a heavy beam loading, an angle of dead rise of 30°, and a dew 
loading coefficient of 18.8. Results of tests, which were mace © Th 
constant weight and at trims of 6°, 15°, 30°, and 45°, inc 
following conclusions: (1) Maximum acceleration occurred “> 
sequent to chine immersion throughout these tests. (2) lps! oe 
lift coefficient increased with trim up to 39°; however, ! f j 
Was apparent between trims of 30° and 45°. (3) Drait 
to be a function of flight-path angle alone throughout trim 
of these tests. (4) The greater proportion of load was dey 
on forward wetted portion of model throughout most 


tests. From authors sum Th; 


575. Thomson, William T., Transmission of elastic ¥** 
through a stratified solid medium, J. appl. Phys. 21, 2,59)" 
1950. ; 580. 
Author considers theoretically the transmission of plane ** 
waves at oblique incidence through a stratified medium col" f Sel 
of parallel solid plates of different material and thes” 
Assuming continuity of particle velocity, normal snd 






is 


stresses at each interface, author establishes equat! 








diles, / 


ding in- 


nd a 3 


2015 
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njacement veetor at any point of the solid. 


ten 


jon through each stratum is established by Snell’s law. 


Direction of propa- 
Matrix 
sthod is used to systematize the analysis and to render the final 
sits in a form suitable for computation. 

I. N. Sneddon, England 


Elasticity Theory 
(See also Revs. 572, 575, 629, 662, 680, 715) 


576. Zerna, W., General fundamental equations of the theory 
of elasticity (in German), [ngen.-Arch. 18, 3, 211-220, 1950. 
{n explanation and demonstration of the use of tensors. The 
yilibrium, strain displacement, and compatibility equations are 
stten out explicitly for curvilinear coordinates. 
D. C. Drucker, USA 


©577. Muschelishvili, N. I., Some fundamental problems of 
the mathematical theory of elasticity (Nekotorie osnovnie 
zadachi matematicheskoi teorii uprugosti) 3rd ed. (in Russian), 
\oscow-Leningrad, Izdatel’stvo A. N. USSR, 1949, 636 pp. 
The first and second editions appeared in 1933 and 1935. 
{uthor states that the general plan of the book is the same, but 
t most of it has been rewritten; integrals of Cauchy type are 
more fully discussed (a special chapter is now devoted to them); 
is a new chapter entitled “Solution of boundary problems 
ine theory of elasticity by reduction to problem of linear con- 


“tion. Ed. 


©578. Schultz-Griinow, F., Introduction in resistance of ma- 
terials (Einfiihrung in Die Festigkeitslehre) (in German), 
Dusseldorf, Werner-Verlag, 1949, 244 pp., 239 figs. DM 15. 

\ refreshingly new textbook on strength of materials, published 
1 Germany by a professor of mechanics of the Technical Hoch- 
It covers a much broader field than is usual for 
mentary texts in the United States, treating not only the usual 


schule at Aachen. 


pics of compression, bending, torsion, column buckling, and 
thin-walled vessels, but going as well into thick cylinders, curved 
ws, flat plates, beams on elastic foundations, Saint Venant 


torsion, and the principle of minimum energy. The chapters on 


ling are particularly interesting, treating in an elementary 
uner several cases usually found only in advanced textbooks. 
The book is very clearly written and the many illustrations are 
ly chosen to show at a glance the intrinsic meaning of a formula 
i stress distribution. As in practically all other German or 
‘inental textbooks, it contains no problems. 
The sections on thin-walled structures are particularly interest- 
ig, showing in pictures how the load is transmitted by shear 
ugh the skin to tension and compression in the edge fasten- 
Ings. J. P. Den Hartog, USA 
‘/ of Journal of Applied Mechanics 


579. Shatashvili, S. Kh., On steady vibrations at given dis- 
placements on the surface of an elastic body (in Russian), 
Volludi 71, 2, 249-252, Mar. 1950. 

tu solutions, to a system of Fredholm’s integral equations, 

shown to be solvable. G. Herrman, USA 


oundary-value problem is reduced, using certain par- 


580. Foppl, O., Exact calculation of inherent stresses in 
Surlace compressed rods of circular cross sections (in German), 
eh Arch. 15, 242-248, Aug. 1949. 

A method is given for exact calculation of stresses in surface- 
pressed bars under assumption of vanishing Poisson’s ratio 
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(u = 0). 
to approximate arbitrarily closely to actual stresses, starting from 
values obtained for up = 0. KR. C.F. 


In addition, a method is developed which enables one 


Smith, Australia 


581. Isaacs, Rufus, Planar elasticity as a potential theory, 
Univ. Nac. Tucuman. Revista A. 6, 263-272, 1948. 

Muschelishvili’s [Dokladi ( N.S.) 4 (1934 IID), 7-11] formula- 
tion of the general Airy solution of the problem of plane elastiec- 
ity for simply connectcd domain [cf. also Prager, W., Rev, Math. 
Union Interbalkan. 3, 63-65, 1941] is derived by means of 
Kasner’s theory of polygenic functions [Proc. nat. Acad. Sci. 
Wash. 14, 75-82, 1928]. In particular, the Mohr circle appears 
as the Kasner circle for the polygenic stress function. The 
method is almost identical with the application of Burgatti’s 
theory of analytic functions of order 2 recently given by 
Aymerich [ Rend. Sem. Fac. Sci. Univ. Cagliari 17, 1947, 1-12, 
1948}. C. Truesdell, USA 


582. Gross, Wolf, On the Green matrix in a problem of plane 
elasticity (in Italian), Att? Accad. Naz. Lincet R. Cl. Sci. Fis. 
Mat. Nat. (8), 6, 4, 444-448, Apr. 1949. 

Paper is devoted to the known problem of finding stresses and 
displacements in interior of a circular disk for case of concentrated 
loads, balanced by suitable distributions of surface tractions, all 
boundary forces being in plane of the disk. Author’s procedure of 
constructing singular solutions of equations of plane elasticity for 
regions of this tvpe, by exhibiting the so-called Green’s matrix 
corresponding to the first boundary-value problem (stress pre- 
scribed at boundary) of circle in plane elasticity, is apparently 
new. 

Quoting only Love (“A treatise on the mathematical theory of 
elasticity,’ 4th ed., Cambridge University Press, 1927, pp. 209 
211), with which he is apparently not satisfied, author asserts that 
no rigorous discussion of singularities of displacement vector for 
case of concentrated loads is available in literature of plane elas- 
ticitv. That this statement is inaccurate is shown by following 
references, without discussing the merit of the examples in Love: 
Sokolnikoff, [. S., “‘Mathematical theory of elasticity,” Brown 
University Notes, Providence, R. I., 1941, section 65 (general 
theory of concentrated forces and couples based on the work of 
Muschelishvili, N. I.); Sen, B., Proc. roy. Soc. Lond., Ser. A,187, 
87-101, 1946; Poritsky, H., Trans. Amer. math. Soc. 59, 248-279, 
1946. A. W. Saenz, USA 


583. Timpe, A., Stress functions for bedies with spherical 
and conical surfaces, and the problem of the cupola (in Crerman), 
Z. angew. Math. Mech. 30, 1/2, 50-61, Jan.-Feb. 1950. 

Author gives a number of solutions in terms of spherical coor- 
dinates for axisvmmetrical deformations of bodies bounded by 
spherical and conical surfaces. Solutions are obtained on basis of 
the biharmonic equation discussed in an earlier paper by the 
author (title source, 28, 161-165, 1948; Rev 3, 847). 

Ek. Reissner, USA 


584. Fichera, Gaetano, On the calculation of deformations 
having axial symmetry of a spheric elastic layer (in Italian , 
Atti. Accad. Naz. Lincet R. Cl. Sct. Fis. Mat. Nat. (8), 6, 582 
589, 1949. 

By Ticone method, author studies deformation of a homo- 
geneous elastic isotropic body, subjected to mass or surface 
forces, especially case of a spheric layer under influence of mass 
forces. He assumes that the deformation has axial symmetry 
(vector situated in a meridian plane and with respect to it, inde- 
pendent of longitude). He gives developments of this veetor 
and uses them to solve problem for forces on the boundary also 
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having axial symmetry. Case of a heavy body with hydrostatic 


pressure is solved in finite terms, 


M. Brelot 


('ourte SY of Mathe matical Re PhiOUwS 


585. Foéppl, O., The natural elasticity constants and the 
principal shear planes (in German), Z. Ver. dtsch. Ing. 92, 5, 
121-124, Feb. 1950. 

Advantages ot bulk modulus and shear modulus for computa- 
tion of deformations from given stresses are discussed in light of 
the known possibility of separating any state of stress into a 
constant-volume part plus an isotropic tension or compression. It 
is shown that, for the first of these stages of stress, there exist 
planes on which the normal components of stress vanish. Dis- 
cussion is extended to case in which stresses in certain regions 
exceed elastic limit. Lawrence E. Goodman, USA 

586. Payne, L. E., Torsion of composite sections, Jowa State 
Coll. J. Sci. 23, 381-395, 1949. 

Torsion problem is considered for beams consisting of two dif- 
ferent isotropic materials. In the cross section let C,; and C2 be 
two closed curves bounding portions composed of two materials. 
Solutions are then obtained in cases when C; and Cs are (a) concen- 
tric circles, (b) concentric ellipses, (¢) confocal ellipses, (d) ee- 
centric circles, (e) rectangles with a common side. In all cases, 
solutions are obtained readily in terms of the sort of functions 
encountered in case of beams which are completely isotropic. 
Torsion problem is also considered in case when one portion of 
beam is isotropic and other is orthotropic. Solutions are obtained 
as above in cases when C,; and Cs are (a) concentric circles, (b) 
confoeal ellipses, (©) equal rectangles with a common side. 


G. E. Hay, USA 


587. Mackenzie, J. K., The elastic constants of a solid con- 
taining spherical holes, Proc. Phys. Sty. B, 63, part 1, 361 B, 2-11, 
Jan. 1950. 

The effective bulk and shear moduli of elastic solids containing 
large number of small spherical holes are calculated by a method 
due to Frohlich and Sack. 
by a spherical shell of real material and a shell of hypothetical 


Each hole assumed to be surrounded 


homogeneous material is assumed to represent effect of rest of 
material on the elastic behavior of real material surrounding the 
hole. The conditions that density and displacement of the outer 
spherical boundary must be the same, whether the hole and its 
surrounding shell are replaced by equivalent material or not, give 
effective elastic constants. Result is correct up to second-order 
terms in density of the actual material relative to that of real ma- 
terial for shear modulus, and up to third-order terms for bulk 
modulus. For holes having internal pressure only, effect of aver- 
age pressure over the hole volume is taken into account. 
A. C. Eringen, USA 


588. Green, A. E., and Zerna, W., Theory of elasticity in 
general coordinates, /’hil. Mag. 41, 7, 313-336, Apr. 1950. 

This paper is an exposition of the theory of finite strain, the 
theory of stress, and the stress-strain relations for finite elastic 
strain. Its purpose is to present this material in tensor notation, 
and the authors contend that their methods and results contain 
many new features not to be found in L. Brillouin (‘Les tenseurs 
en mécanique et en élasticité,”” Paris, Masson, 1938, chap. X) and 
Fk. D. Murnaghan | Amer. J. Math. 59, 235-260, 1937]. Another 
such exposition has been given by A. Tonolo | Rend. Sem. Mat. 


Univ. Padova 14, 43-117, 1943! who translates into tensor 


formalism the homographic presentation of A. Signorini | Ann. 
mat. pura Appl. (4) 22, 33-1438, 1943]. 
The literature of the subject is now deplorably repetitious. 


APPLIED MECHANICS REVIEWs 


Most of the basic results were obtained long ago by Cayel: 
Green, Saint Venant, Kirchhoff, and Finger in seldom quot 
Which system of presentation one employs is largely 


papers. 
matter of taste. The reviewer finds the methods of thi present 
authors unnecessarily elaborate. One example: § 6 at soy 
length derives the equations of motion for continuous media, hy: 
the results (6.18)(6.19) might have been written down by Insp 
tion from the classical result of Cauchy in Cartesian coordinate 
since Cauchy’s derivation is not restricted by any special hy. 
potheses about the strain and is expressly referred to deformed 
body. C. Truesdell, USA 

589. Gordon, A. N., A linear theory of finite strain, Vw); 
166, 4224, p. 657, Oct. 1950. 

Dr. Gordon tries to show in this letter that Dr. Swainger’: 
theory of finite strain is mathematically inconsistent. He ceop- 
tends that Swainger does not properly consider rotation of the; 
ments of the body during straining and attempts to show thy: 
only irrotational strain can be treated. Swainger’s reply tries ; 
point out where Gordon erred in interpreting the theory. A fo 
examples point out the agreement with known infinitesmal cases 

Evan A. Davis, USA 


590. Murnaghan, Francis D., A revision of the theory of 
elasticity, Anais Acad. Brasil. C7. 21, 329-336, 1949. 

Brief account of author’s theory of elasticity for finite defor- 
mations |Proc. Symposia appl. Math. I, 158-174, New York 
American Mathematical Society, 1949; Rev 3, 1048}. 

J. L. Synge, Treland 


©6591. Shtaerman, I. Ya., The contact problem of the theory of 
elasticity (in Russian), Moseow-Leningrad, Gosudarst venno 
Izdatel’stvo Tekhniko-Teoreticheskot Literatury, 270 pp., 1949 


592. Miyamoto, Hiroshi, Stress concentration around a 
heterogeneous insertion of ellipsoid in an infinite elastic body. 
I, J. Jap. Soc. appl. Mech. 3, 15-19, 1950. 

Spheroidal coordinates are used to study the stress concen! 
tion around a heterogeneous spheroidal insertion in an infini' 
elastic body when it is under (2) uniform axial tension, ()) pluy 
hydrostatic pressure in a plane perpendicular to the axis of r 
lution. Graphs are drawn to show how this stress concentrs 
varies with the axial tension or the hydrostatic pressur 

B. R. Seth, Indi 


593. Wells, A. A., On the plane stress-distribution in an in- 
finite plate with a rim-stiffened elliptical opening, (1. / 
Mech. appl. Math. 3, part 1, 23-31, Mar. 1950. 

By superimposing a stress distribution satisfying the nec 
boundary conditions on known solutions, a solution is obtained | 
decrease of stress-concentration factor at an elliptical opening 
a plate having a compact stiffening ring applied to it. Asi 
of a stiffened circular opening, it is found that, except for: 
hydrostatie tension, there is a maximum limit to the econo 
cross-sectional area of stiffening depending on state of sires 


infinity. B. R. Seth, Ind 


594. Sjéstrém, Sverker, On the stresses at the edge of # 
eccentrically located circular hole in a strip under tension, 
Res. Inst. Sweden, Rep. 36, 27 pp., 1950. 

Solution of problem is found by a superposition of strc 
The first is the Airy function for an infinite p! 
hole; the second a funetion canceling the stresses 


tions. 


edges generated by first function; the third cancels stres* 
edge of hole generated by the second function, ete. | 
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‘he procedure converges fairly rapidly when the hole diame- 
Jess than the distance between nearest edge and center of 
Some numerical results are given and compared with known 
alts for special cases (central hole and one edge at infinity); 


agreement is good, F, J. Plantema, Holland 


305. Lemaire, D. A., A review of some basic types of geo- 
metric stress concentration, Aero. Res. Consult. Comm. Aero. Res. 
1 Velbourne, Austral., Rep. ACA 48, 20 pp., Sept. 1949. 

\yailable data on several basic types of stress concentration 

been collected together. Techniques involved are discussed 
{comparisons made of results obtained by different investiga- 
Only the effeet of change in shape of section is considered 
all cases, results which apply to specific materials have 
ignored. Wherever possible, graphs are given of geometric 
-s concentration factors recommended for use in design. 
From author’s summary 


506. Melan, E., Thermal stresses in disks (in German), 
ts ' Ing.-Areh. 4, 153-156, 1950 = Ost. Akad. Wiss. Anzeiger 86, 

285-287, 949. 

\n isotropic stress-free body in which there is a temperature 
By introduction of a heat displace- 
‘potential function @ into equations arising from the equilib- 


of tribution is considered. 


m conditions and Hooke’s law, it is shown that the stresses and 
rk vnins may be expressed in terms of 6. By use of an Airy stress 
tion it is possible to make all the stresses except o,, vanish. 
\sa special case, no stresses occur in a thin disk subjected to a 
nary temperature distribution as long as there are no sources 
1 of eat in the interior of the disk. 


108 sy of Mathematical Reviews C. G. Maple, USA 


4 
5397. Tarabasov, N. D., Strength calculations of compound 
a annular parts (in Russian), Dokladi 70, 6, 977-980, Feb. 1950. 
ydy. Llustie stresses are determined in an assembly consisting of m 
iar concentric thin plates shrink-fitted unto each other. 
lyuations are developed for the stresses at any point in such an 
bly for given initial differences of the radii of component 
in gin unstressed state. Entire assembly is stressed by constant 
w stresses uniformly distributed along outer perimeter and 
ibrated by a moment applied to innermost ring. Modifica- 
us are indicated for shrink-fit of such an assembly unto a solid 
Results of one numerical example are given for m = 3, and 
ation to rotating disks is suggested. The title seems mis- 
| in- ving to reviewer since paper only presents an elastic stress 
] ysis and does not touch on questions of strength. 
G. Winter, USA 
598. Pastori, Maria, Propagation velocity in an anisotropic 
medium and the invariants of the elasticity tensor (in Italian), 
Vat. pura appl. (4) 30, 241-248, 1949. 
‘aper deals with invariants formed from the elasticity tensor of 
‘lusotropic medium and their interpretation in terms of veloci- 
‘propagation, as already discussed in a previous paper by 
sane author [Nwove Cim. (9), 6, 187-193, 1949; Rev 3, 
J. L. Synge, Ireland 
f an 


599. Kondo, Kazuo, The geometry of the perfect tension 
ted. I, J. Jap. Soc. appl. Mech. 3, 36-39, 1950. 
+e auth considers stress fields having at each point only one 


‘ishing principal component, so that they are completely 
: ‘sented by a single field of stress vectors. He finds necessary 
suffice 


int conditions that such stress fields satisfy Cauchy’s 
‘equations for a Riemannian continuum subject to no 


















































87 
extraneous force. The resulting conditions are that the field of 
stress vectors be solenoidal and the stress trajectories be geodesics. 
Consequently, in the case of Euclidean space, the stress trajec- 
tories are straight lines. C. Truesdell, USA 


Experimental Stress Analysis 
(See also Revs. 595, 649, 873) 


600. Aubaud, J., Determination by the photoelastic method 
of a form of a tensile test bar for fritted materials 
Rech. Aéro., no. 17, 33-36, Sept.-Oet. 1950. 

Using 


in Freneh), 


method, 
author claims to have determined, by successive steps, a tensile 


conventional two-dimensional photoelastic 
specimen shape which is free of stress concentration at the point 
where curvature changes. Head of the specimen is triangular, and 
Author does not state, 
however, what radius he uses for the transition curve between the 
two straight lines. 


load is transmitted over a large part of it. 


The new shape will be useful mainly for test- 
jing of brittle materials. A. J. Durelli, USA 

601. Baruch, J. J., The design of a high-speed polariscope, 
Proc. Soc. exp. Stress Anal. 8, 1, 197-204, 1950. 


602. Read, W. T., An optical method for measuring the 
stress in glass bulbs, J. appl. Phys. 21, 3, 250-257, Mar. 1950. 

An inspection procedure for sealed glass electron tubes is de- 
scribed, in which the birefringence due to stress induced by mis- 
match of thermal expansion coefficients is measured and related to 
Author that 
measurements made for light passing at right angles to the axis of 


the stress in glass. shows relative retardation 
a hollow glass cylinder will give a quantitative estimate ol 
maximum axial stress. He first regards tube as a simple eylindri- 
cal shell under an axially symmetrical stress svstem and applies 
the theory to show that, at the position of maximum axial stress, 
there is no rotation of plane of polarization and that relative re- 
tardation depends only on axial stress. At positions other than 
the above, it is shown experimentally that same conclusions may 
be drawn. For unsymmetrical stress distribution, weighing 
factors are applied, dependent on observed fringe distribution in 
wall of tube. A neat inspection routine based on above con- 
clusions is described, in which the Sénarment compensator is 
used. In appendix, theory is given of a reflection technique for 
measuring hoop stress when average axial stress is zero. Paper is 
a significant contribution to the measurement of stress by photo- 
elastic methods in a special three-dimensional problem. 


A. F. C. Brown, England 


603. Barrell, H., and Puttock, M. J., Measuring a large dis- 
placement by interferometry, British J. appl. Phys. 1, 87-91, 
Apr. 1950. 

A modified form of the Michelson interferometer, similar to a 
Koster gage interferometer, was used to calibrate the mechanical! 
displacement resonator. — A 
field to be 
illuminated by individual line radiations from a krypton lamp. 


system of an adjustable cavity 


constant-deviation prism allowed the instrument 


Path difference between the interfering beams was determined, 
without necessity of counting fringes, from observations made on 
different lines of the krypton spectra. Measurement of a 5-in. 
displacement in the cavity resonator to one part in a million is 
given as an example. By improving monochromic quality of 
light, which may be accomplished by cooling lamp in liquid air or 
by using some types of single isotopes for sources of radiation, 
much greater distances will be within range of direct measure- 
USA 


ment. Irwin Vigness, 
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604. Mehaffey, W. R., and Hoehn, A. J., Analysis of ampli- 
tude modulation systems and design of tuned amplifiers for use 
with strain gages and similar instrumentation, Proc. Soc. exp. 
Stress Anal. 8, 1, 79-92, 1950 

Paper ineludes derivation of general equations used in strain- 
gage bridges and a modified bridge analysis. Modified analysis is 
used to evaluate the carrier terms and side band terms in an ampli- 
tude modulation system. Analysis is extended to cover case of 
harmonics in bridge supply voltage. Results of analysis show 
presence of both carrier and side band terms. Side band terms 
consist of the useful term and distortion terms. Distortion terms 
are shown to Le negligibly small compared to useful term. Initial 


resistance unbalance of bridge circuit results in variation of 
carrier term without affecting the side bands. 

Presence of harmonies in bridge supply voltage results in several 
harmonically related carrier frequencies, each with its associated 
side bands. All of these terms are quite small and can be elimi- 
nated completely by use of a tuned amplifier. 

\ band-pass, audio-frequency amplifier using the stagger- 
This amplifier has maximally flat 
The amplifier has high 


tuned principle is described. 
response between 850 and 1300 cycles. 
gain and good stability and is suitable for many types of carrier 
applications in whieh cathode ray recording methods are used. 
From authors’ summary 


605. Day, E. E., and Sevand, A. H., Characteristics of elec- 
tric strain gages at low temperatures, Proc. Soc. erp. Stress Anal. 
8, 1, 1383-142, 1950. 

Describes a method used to determine strain-sensitivitv factors 
of bonded wire-resistance strain gages in the temperature range 
—205 F to + 60 FF.) Method involves measurement of change in 
resistance of gage cemented to a steel beam and simultaneous de- 
termination of beam deflection under a known bending load. 

Illustrative values are given for SR-4 gages of types A-1 and 
\-5. For these, the strain-sensitivity factor decreased to 1 to 3% 
below room-temperature value as the temperature decreased to 
about —140 F and then slowly increased to about 6 to 9% above 
room-temperature value as temperature was further decreased to 
— 300 F. H. Grover, USA 


606. Shoub, Harry, Wire-resistance gages for the measure- 
ment of large strains, David W. Taylor Model Basin rep. 570, 13 
pp., Mar, 1950. 

Two types of wire-resistance strain gages are described which 
are reported to be capable of measuring tensile strains up to 18°, 
The first type is a preassembled 
Second type is 


with an error not exceeding 5“. 
gage requiring a drying period of 3 to 4 weeks. 
assembled in place on the test specimen and is ready for use in 3 
to 4.days. Principal components are sheet nylon or tissue paper, 
copper-nickel alloy wire, and synthetic rubber and acrylic resin 
cements. Limited compressive strain tests are inconclusive, but 
unsatisfactory results are indicated for large strains. 


R. H. Kemp, USA 


607. Topractsoglou, A. A., and Eney, W. J., Models simplify 
deflection analysis of curved beams, Prod. Engng. 21, 9, 90-93, 
Sept. 1950. 

An experimental method of analysis of deflection of members 
having nonuniform cross section is carried out by use of celluloid 
models designed specifically to simulate the geometrical configura- 
tion and loading conditions of the prototype. A comparison of 
experimental and theoretical deflections of curved beams is given, 
and it is shown that an accuracy of 1.5°% is obtainable in many 


cases, With elimination of long and tedious calculations. 
S. Ik. Ghaswala, India 








APPLIED MECHANICS REVIEWs 


608. Taylor, C. E., A casting material for three-dimensiona} 
photoelasticity, Proc. Soc. erp. Stress Anal. 7, 155-172, 1959 

Detailed investigation of mechanical and optical properties 
“kriston, an allyl ester resin suitable for photoelastic testa hot 


at room temperature and by frozen-stress method, shows jrs » 


(a) Possibility of casting it into intricate shay 


advantages are: sid 


(b) remarkable freedom from “time-edge”’ and “rind” ef 
which even permits annealing and re-freezing of same no) 
and (¢) its high optical sensitivity. Methods of casting, machining 
and slicing are described. : 
Both strain and birefringence were found elastie up to ultima: 
stress at optimum treezing temperature (134 C), but show, la 
small amount of delayed elasticity at room temperature. Hovw- 
ever, after three minutes of loading and up to some 2700 ps 


creep was small and proportional to stress. Fracture was aliyays. 


brittle. Properties of kriston are: 

Tests at 26C Fre zen-stress tests 
Young’s modulus (psi) Ek = 540,000 Kettective = 13,800 
Fringe constant (psi/fr in.) f = 80.0 fettective = 6.25 
Ultimate stress (psi) Us = 8200 Uiss = 680 


Figure of merit 2208 fr /in. 


Accordingly, at equal strains, “frozen’”’ kriston should exhibit ¢ 
times more fringesth an BT-61-893 and 3!/. times more tha 
Fosterite. 

Paper ends with comparison between theoretical and test 
sults of two plane stress problems—a notched and a curv 
beam—and with description of construction and test by f 


stress method of a pressure vessel, C. Mylonas, Englan 


609. Fink, P. T., The use of strain gauge balances in the 
measurement of velocity and control derivatives, A¢ro. /ivs. ( 


fep. ACA 


sult. Comm. Aero. Res. Lab., Melbourne, Austral., 
20 pp., Aug. 1949. 

Some different designs for strain-gage balances are descri! 
and their merits compared. The development and use o! « si\- 
component strain-gage balance housed inside a mode! 
Maximum readings of this 
Wind-tunnel results 


include effect of sideslip on lift, drag, and pitching m 


Boomerang fighter are described. 
balance were consistent to better than 1°;. 


Values of some of derivatives which are measured are compart 
with estimates from literature. 
From author's sumn 


Rods, Beams, Shafts, Springs, Cables, etc. 
(See also Revs. 550, 586, 651, 654, 661, 707) 


610. Winny, H. F., A note on the bending moment nduced 
in the booms of a spar at the point of application of a concentrate? 
load, Acro. Quart. 1, 4, 287-290, Feb. 1950. 

The elementary theory of beams is known to be in error 
neighborhood of a concentrated load. Paper analyzes 1! 
turbation for case of an aircraft spar with large concentrate: 
flanges and thin web, and concludes that the effect should be u 
cluded in design calculations when depth of flange is 0! oF ler 
20° of spar depth. Treatment is approximate, particular) 
relation to deformation of web, which is assumed to act 4& 
“elastic foundation”’ of the type familiar in textbooks 
tion between web and flange is confined to a force syste! 1 
to flange. General curves of maximum stresses are given, 8% 
reference is made to failure of a wing, which gives some suppo™ 
the theory. No detailed experimental check on the theory '* 
been attempted. W. S. Hemp, 
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61]. Hannemann, I. G., Proportioning of cross sections for 
reinforced concrete and discussion of its principles (in Danish), 
‘at. Medd. 18, 2, 15-30, 1947. 


L 1 
sUTNSLUE. 
DY 


For rectangular sections equally reinforced at top and bottom 
gnd subjected to bending and compression, a method of calcula- 
“on is shown which, by means of successive approximation, de- 
-rmines the concrete and steel stresses respectively. A universal 
»ethod of proportioning various shapes of T-beams is developed, 
»opsidering the section as the remainder resulting from deduction 
‘one rectangular section from another. Finally, assumptions 
inderlying proportioning of reinforced concrete sections are dis- 
ssed. Taking the position of the neutral axis and maximum 
wresses us purely formal quantities, conventional formulas, based 
» straight-line stress distribution, will give correct results for all 
«ress conditions, including failure stage. 

S. E. Kindem, Norway 


612. Bleich, Hans H., Stress distribution in the flanges of 
curved T and I beams, David W. Taylor Mod. Basin Trans. 
PS, 10 pp., Jan. 1950. 

In case of bending of initially curved T- and I-beams, the 
ssumption of invariability of the shape of cross section often 

ads to erroneous results. Projecting parts of the flanges tend to 

dect toward each other, releasing the longitudinal stresses at 
given beam deflection materially. Paper deals with effective 
ridth of the flanges and the transverse stresses of symmetrical 
eams. .\ table is presented for practical calculation. Influence 

{ Poisson’s ratio is neglected but qualitatively discussed. A 
numerical example shows that presented method of calculation 
entails a considerable release in transverse stresses in sharply 


H. F. Michielsen, Holland 


urved beams. 


613. Parkus, H., The torsion of a circular shaft with a 
rectangular keyway (in German), Ost. Ing.-Arch. 3, 4, 336-344, 
1940, 

The torsional problem for a circular shaft with a rectangular 
xeyway is treated by means of conformal representation. Instead 
‘the more usual function Y conjugate to torsional function ¢, 
which simply reduces to —(z? + y?) + constant on any surface 
ive from applied traction, author uses a different function, the 
boun 


lary condition for which is expressed in terms of its gradient 
wong the curve, and takes different forms on the two portions of 
siait corresponding to keyway and remaining circular section. 
Reviewer thinks that, as a result, solution of the problem is made 
nore difficult. Flexure and torsion of a similar type of cylinder, 
tamely one whose cross section is bounded by ares of two orthogo- 
circles, has been examined by Wigglesworth and Stevenson 
Proc. roy. Soc. Lond. Ser. A, 170, 391-414, 1939], using the 

re usual function W for torsion and Poisson integral method, 
wut author is apparently unacquainted with this work. 

laving found the required function, stress along keyway is de- 


iW 


emuned, and in the numerical calculations it is found to attain its 
seatest value in neighborhood of the corner. If corner is sharp, 
“aXium stress is, of course, infinite, but decreases rapidly with 
“ereasing radius of curvature at corner; it always remains, how- 


ey ? 


re than twice the stress in a shaft without a keyway. 
of Mathematical Reviews R. M. Morris, Wales 
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O14. Swida, W., On the residual stresses produced by the 

elastic-plastic bending of a curved rod (in German), Jngen.-Arch. 

18, 2 77-83, 1950. 

| Paper diseusnes the deformation produced on a curved rod of 

tan Cross-sectional area by bending moments applied to its 

es Materia} is easenaed olaetie up to a certain yield stress and 
‘to flow plastieally under constant stress if not constrained. 


89 


I:xpressions are derived for residual stresses and permanent 
deformation, and their influence on behavior of the bar under re- 
peated loadings is investigated. Analysis is illustrated by appli- 
cation to certain important shapes of cross section, and some 
numerical results are given. H. G. Hopkins, England 


615. Panayotounakou, E., Circular helicoidal beams in 
Greek), Tech. Chronika, 27, 310, 216-220, Apr. 1950. 

Expressions are derived for reactions and moments acting at 
every element ds along a circular helicoidal beam subjected to a 
vertical, uniformly distributed load. Numerical solution of an 
actual case is given. 

This is an application of the new method developed by author 
{Rev 3, 445]. Circular helicoidal beams act as supports to super- 
structures, and, among other places, are encountered in helicoidal 
stairways. Dimitri Kececioglu, USA 

616. Kwossek, A. J., Simplified design procedure for helical 
wire springs, Prod. Engng. 21, 2, 140-143, Feb. 1950. 

Paper deals with application of modified forms of basic design 
equations for helical springs, introducing parametric constants de- 
pendent on wire diameter and material properties. The /oad 
constant is proportional to cube of wire diameter and to design 
stress at working load, while deflection constant is proportional to 
design stress and inversely proportional to modulus of rigidity. 
Actual maximum stress equals design stress multiplied by Wahl] 
correction factor. Tables of load constants for various materials 
and wire diameters are included. Design procedure equates 
product of load and mean diameter to load constants. Appro- 
priate wire diameter is obtained then from the tables. Deflec- 
tion per coil equals the deflection constant multiplied by square of 
mean diameter divided by wire diameter. Number of active coils 
are then obtained from desired deflection at working load. Ex- 
pressions for maximum stresses in loops of extension springs are 
also given by author, and numerical examples of design are in- 
cluded. N. Sag, Australia 


617. Papageorges, D., Calculation of helical springs in 
French), Rev. Univ. Mines Metall. Trav. publ. (9), 6, 133-134, 
May 1950. 


618. Regnel, Stig, Wood-stave pipes, Jans. roy. Jvst. 
Techn. Stockholm, no. 33, 158 pp., 1950. 

Treatise deals with strength of wood-stave pipes, operating 
conditions of these pipes, and economic factors entering into their 
design. A description is given of several pipes in service. Design 
rules for pipes carried on supports are deduced from a new theory 
of which it is assumed there is no friction between adjacent 
staves. For pipes embedded to half the diameter, the design is 
discussed on basis of stress measurements which are given in an 
appendix. Swelling stresses were found to increase at a relatively 
high rate and then slowly decrease with time. Life of pipes is 
affected by decay, freezing, and losses of head. Theory on freez- 
ing has been verified by observations on several frozen pipes. 
Advantages and disadvantages of wood-stave pipes are given. 

Marshall Holt, USA 


619. Goss, R. N., Center of flexure of beams of triangular 
section, Jowa State Coll. J. Sct. 23, 375-379, 1949. 

B. R. Seth has solved the flexure problem for a beam in the cases 
when (a) cross section is a triangle and beam is incompressible, |b) 
cross section is a right-angled triangle and load is parallel to hy- 
potenuse. In former case, author has determined center of flexure 


of beam. In latter case, a line on which center of flexure lies is de- 
G. E. Hay, USA 


termined. 
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620. Reissner, Eric, On bending of curved thin-walled tubes, 
Proc. nat. Acad. Sci. Wash. 35, 204-208, 1949. 

Sending of a curved thin-walled tube is considered as a problem 
of determining an axisymmetric stress distribution in a shell of 
revolution. Results of H. Reissner and E. Meissner on the bend- 
ing and stretching of shells of revolution are modified by not re- 
quiring that displacements be single-valued and rotationally 
symmetric, Author takes the circumferential displacement 
» to be of the form v = kr6é, where rand @ are polar coordinates and 
f-isaconstant. Displacement-strain, compatibility, equilibrium, 
and stress-strain equations for an orthotropic tube are then de- 
veloped. These reduce to two simultaneous, second-order dif- 
ferential equations. After these are solved, a relation between k 
and the applied bending moment can be found. Special cases of 
von Karman, Golovin, and Winkler and Resal are obtained from 
these equations through a suitable choice of parameters. 


G. H. Handelman, USA 


621. Hendry, Arnold W., The stress distribution in a simply 
supported beam of I-section carrying a central concentrated load, 
Soc. exp. Stress Anal. 7, 91-102, 1950. 

Author has carried out several tests on steel I-section beams in 
order to confirm that the Stokes formulas [mentioned in M.M. 
Frocht, Photoelasticity I, pp. 106-117 | give an adequate representa- 
tion of the stress distribution on the section under the load point 
of a beam carrying a central-point load. Strain measurements 
were made with electrical strain gage elements cemented at four 
points on each side of the web on section under the load point of 
the beam, and the problem was further studied by a photoelastic 
analysis of a small scale beam. Agreement between measured 
stresses and those calculated by Stokes formulas was quite good, 
but a moderate spread of load over flange of beam was sufficient 
to reduce the high stresses given by the formulas. Further, it was 
found that behavior of short I-beams loaded into the plastic 
range is accounted for by development of considerable yielded 
zones in web before flanges have yielded. 

A. R. Holm, Denmark 


Plates, Disks, Shells, Membranes 


(See also Revs. 583, 593, 594, 596, 620, 638, 639, 646, 
702, 711) 


622. Taylor, J. Lockwood, Rectangular flat plates under com- 
bined bending and compression, Shiphuilder 57, 494, 15-16, Jan. 
1950. 

A useful summary of theoretical results. Reetangular plates 
under end load and transverse pressure have edges supported and 
clamped. Author uses a generalized series solution of the usual 
deflection equation and gives tabulated results of the bending 
movement for a series of values of ratio of end load to critical 
buckling load, and for a square and two rectangular plates. 
Boundary condition for supported plate is, of course, simple, and 
to overcome difficulties of the clamped-edges case he expresses 
applied normal load as a type of Fourier series and obtains a rather 
long series solution for deflection. Full details are not given, but 
author claims that the unknown coefficient can be determined and 
the series summed up in terms of known functions for numerical 
ealeulation. Results for zero end load on square plate agree 
closely with previously published results. 

R.C. Knight, England 


623. Ashwell, D. G., and Greenwood, E. D., The pure bend- 
ing of rectangular plates, Enyineering 170, nos. 4408-4409; pp. 
51-53; 76-78, July 1950. 








APPLIED MECHANICS REVIEW 


Authors describe three experiments dealing with pure ben 

of thin plates under large deflections when plate lies between }y ‘ 
and wide plate. Beam cross section has anticlastic curvature 
while, in contrast, the cross section of a wide plate remains o). 
stantially flat. First experiment uses mild steel plate for whi 

b?/Rh can reach 16 without yielding (6 is plate width, } ic 
thickness, R radius of curvature) when subjected to fout-noini 
bending. Authors compare one set of experimental and eueds 
eal deflections and describe procedure used to eliminate initis 
stresses, edge effects, and the additional load of the dial indica: 
Second experiment duplicates essentially the first, but an optics 
measuring system replaces the mechanical system. The Optica 
system and test procedure are described. Third experiment do. 
scribes arrangement for producing bending moments along {oy 
edges of a square Xylonite plate. Magnitude of equal moments oy 
two opposing edges can be varied independently of the momen: 

other two edges. Instability is created when edge moments gy 
equal (or nearly so) so “‘plate must decide” the direction which wi! 
have principal curvature. H. A. Lang, Us 


624. Holmberg, Ake, Cantilever slab with stiffening beam 
(in Danish), Dansk. Selsk. Bygningsst. Medd. 21, 5, 120-144 
1950. 

Case investigated is that of a rectangular slab, simply supported 
along two opposite edges, clamped along one edge and with fourth 
edge hinged to a simply supported beam. Span of beam and 
length of slab in the corresponding direction is a. Width of slai 
in other direction is b. In middle of edge supported by beam 4 
transverse force p acts. Maximum intensity of moments and 
shearing forces at clamped section has been calculated: also, +! 
greatest positive moment in beam. Calculation has been made 
fora/b = 0.5, 1, 4, 10, and 20 respectively, and for s = Db/B = 
10; 1; 0.1; 0.01, and 0.001 respectively. D is flexural rigidity 
slab and B that of beam. Results are given in nomograms. Tl 
known circumstance that the theory of Kirchhoff gives an infinite 
intensity of moments under a concentrated load, a detail whic! 
has significance when B = 0, has been subject of special study. 
Approximate method of calculation, which is built on assumption 
that slab can be replaced by strips in shape of cantilever beams, 
has been checked and found acceptable for S < 1. In such cass 
it should, therefore, be applicable to closely related problems 

From author’s summary 


625. Stein, M., and Mayers, J., A small-deflection theory for 
curved sandwich plates, Vat. adv. Comm. Aero. tech. Note 201; 
20 pp., Feb. 1950. 

Equations are developed for deflections and buckling of sha!io\ 
portions of circular cylindrical sandwich shells. Results tas 
account of effect of transverse shearing stress deformation 41! 
extend earlier work by Libove and Batdorf (NACA 7.2. no. 
1948) and reviewer (J. aero. Sci. 15, 435-440, 1948; VAC! 
T.N. no. 1832, 1949). E. Reissner, Us. 


626. Reissner, Eric, Small bending and stretching of sané- 
wich-type shells, Vat. adv. Comm. Aero. Rep. 975, 26 pp., 1 
See Rev 2, 1253. 


627. Kornhauser, M., Circular cylinder stresses. Mathe- 
matical determination of stresses in thin-walled circular cylindes 
with axial temperature gradient, elastic end restraint, /. .'"" 
Soc. nav. Engrs. 62, 1, 55-62, Feb. 1950. 


Solutions are given for a semi-infinite cylinder wi! 

ica . » differe 
temperature variation, and (2) constant temperature GI! 
between cylinder and end restraint. Results are iustrat 


diagrams. A. E. Green, Eng 
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428, Sterne, Theodor E., A note on collapsing cylindrical 
hells, /. appl. Phys. 21, 2, 73-74, Feb. 1950. 

\nalysis treats velocities and pressures that occur when a thick- 
J circular cylindrical body of frictionless incompressible 


i eollapses radially. Two types of boundary conditions are 


aaa Author suggests that the results may find application 
: c idy of collapsing metallic shells under high external pressures 
E sed bs explosions. H. L. Langhaar, USA 
620, Parkus, H., The basic equations of shell theory in gen- 
eral coordinates (in German), Ost. Ing.-Arch. 4, 2, 160-174, 1950. 
\uthor derives equations for small deformations of thin 
He states that his method is 
however, in all re- 


shells, using tensorial methods. 
‘orent from those of five recent. writers; 
+s but two it is a special case of that given by Synge and 
Chien [pp. 103-120, von Karman Anniver. Vol., California Insti- 
§ Technology, Pasadena, Calif., 1941] where all quantities are 
eloped in power series in the normal distance from the ref- 
nee surface. The first point of difference is that the author 
yses stress-strain relations containing a thermal dilatation term; 
ie temperature is also expressed as a power series. The second 
‘hat the author develops his equilibrium equations from a 
yaviational principle so as to obtain boundary conditions as well. 
In this way a Wirchhoff equivalent edge stress appears. The 
qvhor actually writes down the results for the case when terms in 
‘he square of the normal distance from the middle surface are re- 
ned. Since he makes the usual assumptions of the Love theory, 
however, it is likely that the retention of the quadratic terms 
eereases rather than increases the accuracy of the results. In 
‘act, the author notes several inconsistencies among his various 
yiations but regards them as negligible. At the end of paper the 
mplifications resulting for some particular shell shapes are 


a C. Truesdell, USA 


630. Yuan, S. W., Salerno, V. L., and Brick, J.. Moment and 
stress distribution in thin cylindrical shells subjected to concen- 
trated loads, Polyt. Inst. Brooklyn, Pibal Rep. 153, 30 pp., 
May 1949, 

Taking, as a basis, a previous paper by S. W. Yuan [Quart. 
ippl. Math. IV, 1, Apr. 1946], authors give Fourier series expres- 
sous for the displacements u, v, w and the stress resultants 7, 
Vy, V., Vy in a thin eylindrical shell under loads distributed 
uuormly over two diametrically opposite rectangular areas. 
the limit, the displacements and resultants approach those due 

‘wo diametrically opposite concentrated loads. Numerical 
's will be given in a subsequent publication. 
M. G. Salvadori, USA 


031. Nazarov, A. A., On the theory of thin sloping shells (in 
Mosian), Prikl. Mat. Mekh. 13, 5, 547-550, Sept.-Oct. 1949. 
\ulhor writes out approximate equations of equilibrium (taking 
' bending stresses) for a thin sloping shell in a “nearly 
‘lan coordinate system,’’ which is formed by intersecting the 
of the shell by two families of mutually orthogonal 


ee I. S. Sokolnikoff, USA 


932. Siess, Chester P., and Newmark, Nathan M., Moments 
~ “0-Way concrete floor slabs, Univ. Ill. Bull. 47, 43, 122 pp., 
Pep. 1950. 


‘er presents an application of moment distribution to the 


.  #lon of average bending moment over each support. 
4 prohler 


(ol average moments is analogous to that of a grid- 


Values of ct 


stiffness and carry-over factors are given and com- 
results obtained by other authors. Simplified formulas 
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for distribution constants are suggested for practical design. 
After completion of distribution procedure, center moments are 
corrected by factors that are given by authors. [Effect of tor- 
sional stiffness of supporting beams is included. 

Many tables of moments for single slabs are given for various 
edge conditions and loaded uniformly. A few tables are included 
for concentrated loads. A number of numerical examples are 
given. Ixact solutions for several new cases of single slabs with 
unusual edge conditions are provided. Method appears to be 
applicable to slabs with symmetrical loading only. Determina- 
tion of an average moment is adequate for many civil-engineering 
structures because of large safety factors commonly required by 
specifications. Ss. U. Benscoter, USA 


633. Holmberg, Ake, The effect of holes in circular plates, 
Publ. int. Assn. Bridge Struct. Engng. 9, 213-216, Nov. 1949. 

Author develops expression for estimating total weight of steel 
reinforcing in concrete circular plate (with or without holes) based 
on assumptions: (1) Small deflections, no membrane stresses; (2) 
radial circumferential moments do not change sign; and (3) steel 
balances mean bending moment. Author shows: ® = mean bend- 
ing moment X plate area =o J?" o f-¢(M, +. 4)rdrd@ depends only 
on loading. Weightsteelrequired: W = A®/kho,,, where o,, is 
yield point stress, A effective depth, kh moment arm of internal 
forces, and K density of steel modified by allowance for incomplete 
When (2) is not true, 
method applies to either region bounded by a circle around which 
H. A. Lang, USA 


yp? 


utilization, anchoring, design factors. 


M, vanishes (when such can be found). 


Buckling Problems 
(See also Revs. 631, 659) 


634. Levi, Franco, Instability in elasto-viscous regime (in 
Italian), G. Gen. Civ. 88, 21, 84-92, Feb. 1950. 

Paper discusses buckling characteristics, in a viscoelastic region, 
of four types of structures: An initially curved pin-ended column, 
a pin-ended beam-column, columns supported in a statically in- 
determinate manner, and an almost-circular ring subjected to a 
Solution of problem is found from basie dif- 
Relation be- 


uniform pressure. 
ferential equation of bending of beams and rings. 
tween stress and strain is assumed linear but dependent on time; 
thus a linear partial differential equation results. Conclusions are 
reached that buckling load, for assumed stress-strain relation, is 
not influenced by effect of viscosity. Deformations in the four 
above-mentioned problems are larger in a viscous than in a non- 


viscous system. Bruno A. Boley, USA 


635. Donnell, L. H., and Wan, C. C., Effect of imperfections 
on buckling of thin cylinders and columns under axial compres- 
sion, J. appl. Mech. 17, 1, 73-83, Mar. 1950. 

Ieffeets of certain imperfections of shape (assumed to be 
equivalent to all the actual defects or disturbances combined) are 
studied by the large-deflection shell theory developed in @ pre- 
vious paper. Two types of buckling failure may occur: One is of 
a purely elastic type which occurs when the peak of the average 
stress versus average strain curve is reached; the other is pre- 
cipitated by yielding, which for thicker cylinders or lower-yield 
material may occur before such a peak is reached. Curves are 
derived giving dependence of each type of failure upon dimen- 
sions and elastic and yield properties of the specimen and also 


upon an “unevenness factor’ U which determines the magnitude 
of the initial imperfections and is assumed to depend on method of 
fabrication. Relations derived are in line with test results, and‘ 


similar studies of buckling of struts indicate that the magnituds 
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of the initial imperfections which have to be assumed to explain 
test strengths are reasonable. 
From authors’ summary by F. R. Shanley, USA 


636. Nielsen, J., Columns under eccentric load (in Danish), 
Frandsen Anniv. Vol. Lab. Bygn. Tekn. Medd., no. 1, 71-82, 
1950. 

Problem is considered for materials above proportional limit. 
Buckling stress is calculated, using same apparent modulus as for 
centrically loaded columns and an interpolation formula by P. M. 
Frandsen (Bygningsstatik. II, 3rd ed., 1949, p. 155) for tangent 
modulus. Maximum moment and stress are calculated and de- 
sign formulas given for steel, wood, and concrete. 

F. Odqvist, Sweden 


637. Hannemann, I. G., Design of columns under bending 
load (in Danish), Frandsen Anniv. Vol. Lab. Bygn. Tekn. Medd., 
no. 1, 48-63, 1950. 

Instead of the well-known Engesser-von Karman exact expres- 
sion for apparent modulus in buckling of centrically loaded col- 
umns, an approximate expression due to Frandsen ( Bygnings- 
statik. II, 3rd ed., 1949, p. 155) is used. General design rules are 
given, taking account of influence of normal force as well as 
moment on modulus for laterally loaded columns of simple sec- 
tional form. Worked-out examples are included. 

F. Odqvist, Sweden 


638. Miiller-Magyari, F., A simple approximate method for 
determination of the critical load of a stiffened plate under longi- 
tudinal compression (in German), Ost. Ing.-Arch. 4, 2, 156-159, 
1050. 

An approximate method is given for determination of the gen- 
eral instability of a stiffened plate under axial compression by 
treating the stiffener as a column on elastic support. 

C. C. Wan, USA 


639. Naruoka, Masao, On the buckling of a rectangular 
plate uniformly compressed in one direction and having various 
edge conditions (in Japanese), J. Jap. Soc. appl. Mech., pp. 97- 
103, 1950. 

Rapid method of caiculating the buckling force of a rectangular 
plate uniformly compressed and having various edge conditions 
(four edges clamped; three edges clamped, the other simply sup- 
ported; two adjoining edges clamped, the other simply sup- 
ported; ete.) is derived by using the moment-slope coefficient 1 
and 2 which author has introduced. © From author’s summary 


640. Wierzbicki, W., The quasi-unstable equilibrium in 
structural mechanics, Arch. Mech. stos. 1, 3, 229-254, 1949. 

Author defines notion of “quasi-unstable” equilibrium by 
means of an unacceptably rapid increase of deflection with in- 
creasing load, and discusses some known formulas for design of 
eccentrically compressed bars. W. T. IKoiter, Holland 


641. Nowacki, W., Transverse vibrations and the buckling 
of frame systems, treated as applied problems of stability, Publ. 
int. Assn. Bridge Struct. Engng. 9, 367-382, Nov. 1949. 

Starting with the differential equation of a bar stressed simul- 
taneously by transverse vibrations and constant axial forces, 
author develops equations which can be transformed by method of 
deformation, and applies them to develop equations of condition 
of natural vibrations of frame systems. With these equations of 
condition, the successive frequencies of natural vibrations can be 
determined by considering the unchanging axial force in the bars. 
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Frequencies of the natural vibrations without any axial force «. 
also the buckling loads at a frequency of natural vibratio, ; 
creasing towards zero, then appear as particular cases. 
Study of the above-mentioned problem is extended to joy, 
vibrations with simultaneously acting axial force, and it js show, 
by example of a simple frame, that, with increasing frequen, ' 04 
forced vibration, buckling load of the system diminishes Fin 
ally, the known method of Vianello is extended to the probjey, «; 
simultaneous straining of continuous beams by vibrations g; 
pressure forces. From author’s summary by F. R. Shanley, Us, 


eq 


642. Federhofer, K., Theory of lateral buckling of 4 yy. 
formly compressed circular arch or ring with thin-walled and 
open cross section and one symmetry axis, Proc. seven) 
Congr. appl. Mech. 4, 343-344, 1948. 

More detailed investigation in Ost. Ing.-Arch.; see following 
review. 


643. Federhofer, K., Buckling stability of a circular arg s 
with a simply symmetrical, thin-walled and open cross section z range 
uniform radial loading (in German) Ost. Ing.-Arch. 4, 27-4 
1950. Lh 

Differential equations governing lateral, small-defleetio; ) 
buckling of a circular arch are developed, presuming that 
section of arch is thin-walled and open, and is symmetrical a! 
plane of arch. External loading consists of a uniform radial pres 
sure, and lateral deflections and twists are opposed by an elas 
restraining medium. Solutions are then obtained for bucklirgo’ 
complete rings, as well as arches with various end constraiats 
It is also shown how the present analysis is applicable to dete: 
mination of the natural vibrational frequencies of the s 
Present treatment differs from those already published by virne sis 
of considerations relating to thin-walled, open cross sect 

M. Goland, Us4 


644. Beedle, Lynn S., Ready, Joseph A., and Johnston, 
Bruce G., Test of columns under combined thrust and moment, ny 
Proc. Soc. exp. Stress Anal. 8, 1, 109-132, 1950. 

Test equipment has been developed in which various 
combinations of axial load and end moments may be applica" 


metal columns. Lengths of 8, 12, and 16 ft may be accommo’ a 
395. 


in the apparatus, which is designed to test steel columns up | ing of : 
aad ) 


SWF40 rolled section size. Axial load is applied by a uni 
testing machine of 800,000-lb capacity. IE:nd moments are app. 
separately through lever arms with tension-compressio! 


640 


draulic jacks mounted in series with dynamometers 49. 
measure thrust. Behavior of test columns under Joad is metho 
mined by use of four measuring techniques: (1) Taut-wire & erp. s 
mirror-deflection gages, (2) level bars, (3) SR-4 strain gages, @ 
4) whitewash. In addition, moment-producing thrust is 
ured by aluminum tube dynamometers. 

Some of the test results obtained are presented to demon 
effectiveness of apparatus. The objectives of the progra! 
scribed, the principal one being to determine the ultimate ste 


of steel columns under varying combinations of end mo 
direct load. From authors sum 


645. Heebink, T. B., and Norris, C. B., Effect of circum 
ferential stiffeners on the buckling properties of thin, cu" 
plywood panels in axial compression, U.S. Dept. Ayr. fo sing 1 
For. Prod. Lab., no. 1812, 8 pp., Feb. 1950. 

Results of compression tests on 105 panels, each 


vith 4 SINE 


1 Sifu ‘ 


centrally located circumferential stiffener, were analy7e4 
tically to determine critical stiffness of stiffeners. The s™P 
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mula obtained is considered by authors to be reliable 
‘or thickness to radius ratios close to the range tested, 
y. 0.0019 to 0.005. Ss. B. Batdorf, USA 


646. Goodier, J. N., and Neou, I. M., A critical coordination 
of sandwich plate buckling theories, Div. Engng. Mech. Stanf. 
I R. no. 5, 28 pp., Apr. 1950. 

Comparison is made between various approximate solutions 
und more exact solution advanced by Goodier [J. appl. 
V. ). 1946, pp. A253-260| in the case of local buckling or 
einkling failure of sandwich plates. The essential difference be- 
eypey, Ghoodier’s theory and other theories is that the former 

re the “core” by means of general equations of equilibrium for 

_ solid slightly deformed from a state of initial stresses. This is 
jye to the fact that bending of core es place in presence of 
essive buckling load. Core is also assumed to be in a state 
é»ylane strain. The particular case considered is a rectangular 
rm plate simply supported at the two sides under compres- 
son and the other two sides free. Curves are obtained to show 
ranges of validity of various approximate solutions. It is found 
the approximate theory of Williams, Leggett and Hopkins 

LRT OR. R&M no. 1987, 1941] gives results correct within 


ra very wide range of parameters. C.T. Wang, USA 


Joints and Joining Methods 


047. Holt, M., Results of shear fatigue tests of joints with 
'., in. diameter 24S-T31 rivets in 0.064 in. thick Alclad sheet, 
Vat ade. Comm. Aero. tech. Note 2012, 45 pp., Feb. 1950. 

Rivet shear fatigue tests were made of simple lap joints with a 
y -in-diam 24S-T31 rivet in 0.064-in. thick Alclad sheet. 
ys 245, 758, and 148 were tested in several tempers. Designs 
«1 to include countersunk-head rivets in drilled holes 
dimpled holes, and Brazier-head rivets. S-N curves for 

is alloys and tempers were found to lie fairly close together 
vely narrow seatter bands. Design of joint gave a wider 

t fatigue strength than did the choice of material; no one 

vy showed superiority over the others. 


T. J. Dolan, USA 


‘48. Noltingk, B. E., and Neppiras, E. A., Ultrasonic solder- 
ing of aluminum, .Vature 166, 4223, p. 615, Oct. 1950. 
Desription of experiments with tinning. 


o49. Leven, M. M., Stresses in keyways by photoelastic 
methods and comparison with numerical solution, Proc. Soc. 
py. Stress Anal. 7, 141-154, 1950. . 

tresses In shafts with keyways subjected to pure torsion 

num at keyway fillet and vary from twice the nominal 

tor a small semicircular keyway to about four times 

shear stress where ratio of fillet radius to shaft 

‘as 0.005. Maximum tension or compression on surface 

“it occurs at ends of keyvways and equals 3.4 times the 

“Near Stress, 

stic method using scattered light could be made to give 

ereement with computed results for case of pure tor- 

direction of principal stresses was known. Applica- 

thod to general cases of stress in regions of high stress 

mis vet to be determined, The transmission method, 

“sll surface sections, seems to offer the best prospects for 

ceneral three-dimensional stress. In each case, the sec- 

were cut from a model in which stresses had been 
cooling slowly from 82 C under stress. 


‘eels that this paper forms a useful guide to methods 
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of photoelastic and numerical study of torsional-stress concentra- 
tions in general, particularly when supplemented by other papers 


isted in its bibliography. M. F. Sayre, USA 
Structures 
(See also Revs. 564, 610, 611, 615, 618, 626, 632, 633, 
634) 


650. Beaufoy, L. A., Influence lines for continuous struc- 
tures, Concr. Const. Engng. 45, no. 5, 145-150, May 1950. 

In previous paper [Diwan, A. F., and Beaufoy, L. A., Quart. 
J. Mech. appl. Math., Sept. 1949] a procedure was described for 
evaluating the effective stiffmesses of a structure in terms of the 
displacement of joints due to a unit relative displacement imposed 
at any point. This method, which is now extended to the analyti- 
cal determination of influence lines for continuous structures, is 
based on the Mueller-Breslau method of cutting the member at 
section considered and applying to it, by means of rigid arms, a 
unit rotation, horizontal and vertical displacements at the elastic 
center. 

The centroidal moment and forees in terms of relative dis- 
placement are derived and tabulated in some detail and illustrated 
by an example of a continuous arched bent. Where single-story 
continuous structures are concerned, present method is probably 
the most rapid one of the so-called ‘exact’? methods of analysis, 
since a solution for influence lines is obtained without use of 
simultaneous equations or successive approximations. For more 
complex structures, however, and if sway is important, a model or 
approximate analysis is frequently preferable in practice. 

G. G. Meverhof, England 


651. Fadle, J., The homogeneous continuous girder on 
immovable supports (in German), /ngen.-Arch. 17, 4, 317-335, 
1949. 

Author has tabulated the constants required to determine 
moments at supports for a continuous beam of constant moment 
of inertia resting on immovable supports. Three conditions of 
fixity have been considered for end supports: (a) Both ends free, 
(b) both ends fixed, and (e) one end free and one end fixed. 
Solutions are presente | for: (1) Equal concentrated or variably 
distributed loads placed in each span of a continuous girder for 
girders up to twelve equal spans. (2) A concentrated load placed 
in any span of a continuous girder for girders up to ten equal 
spans. 

By applying laws of superposition, moments at supports for 
any loading condition may readily be obtained. The various 
constants have been obtained by solving different equations as 
given by Clebsch. Karl Arnstein, USA 

652. Revelise, Thomas P., Moment distribution analysis of 
two-span arched frames with elastic pier, Pub/ic Roads 26, 4, 
65-84, Oct. 1950. 

Objective of paper is to standardize the procedures of analysis 
for two-span rigid frames with an elastic center pier. Hinged and 
fixed footings are considered. Fixed-end moments, fixed-end 
thrusts, and joint constants are tabulated for convenient distribu- 
tion of moments. Sample analyses are included. By following 
the paper rigorously, a person with little experience in the field of 
arches could perform the analysis. L. Kk. Grinter, USA 


653. Thomas, F. G., Research on the strength of bridges. 
(b) Investigation on bridge deck systems, /?u). int. Assn. Bridge 
Struct. Engng. 9, 45-61, Nov. 1949. 

A few modern bridges have been tested; the most illuminating 


hee 4 
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result has been the low values for measured strains due to especially 
heavy traffic. Laboratory tests are being made on scale models 
of bridge decks, scale being about 1:3 or 1:4, except in case of 
filler-joist system where the scale is about 1:2. Span adopted 
throughout for models is 9 ft, model being supported within a 
steel framework so that a concentrated load can be applied at any 
point of slab. In each test, over one hundred electrical resistance- 
strain gages are used for measuring strain distribution in concrete 
and in steel joists. 

Tests have shown that a considerable degree of lateral distri- 
bution exists even when the concrete slab has cracked. Also, 
even when a slab is cast on top of uncased steel joists without 
mechanical anchorage to aid the interaction of the steel and con- 
crete, friction is sufficient to induce appreciable composite action. 
However, some special shear connectors fixed to the joists appear 
to be desirable if full allowance for such action is to be made. 

From author’s summary 


654. Andersen, M. Folmer, Load distribution in arch bridges 
with stiffening girders (in Danish), Frandsen Anniv. Vol. Lab. 
Bygn. Tekn. Medd. no. 1, 14-36, 1950. 

The moments are distributed between arch and girder according 
to certain rules by D. G. Hannemann | Bygningstekn. medd., 
1948, no. 1] and influence lines for the moments in arch and 
girder determined in case of a clamped arch and simply supported 
Worked-out examples are 

F. Odqvist, Sweden 


girders, indirectly or directly loaded. 
included. 


655. Kuenzi, Edward W., Testing of sandwich constructions 
at the Forest Products Laboratory, Amer. Soc. Test. Mat. Bull. no. 
164, 21-28, Feb. 1950. 

Persons interested in this subject would do well to consult 
Forest Products Laboratory Reports nos. 1555 and 1556 directly, 
since this paper discusses testing procedures in very general 
terms. 
sions of test methods and apparatus are too brief to be of assist- 


Its scope is broad and it is well illustrated, but its discus- 


ance to the average engineer. 

The paper was not intended to, nor does it give data on sand- 
wich materials. Instead, it outlines the various jigs, fixtures, and 
strain-measuring devices of use in making tests to determine shear 
modulus, panel strengths in compression, wrinkling behavior of 
facing materials under shear, bond strengths, and similar charac- 
teristics of sandwich materials. Joseph 8. Newell, USA 

656. Reid, David G., Durability tests of Metalite sandwich 
construction, Amer. Soc. Test. Mat. Bull. no. 164, 28-31, Feb. 
1950. 

Article deseribes testing procedures and records results ob- 
tained from studies on Metalite panels having 248-T clad alumi- 
num-alloy face material with balsa or mahogany cores. Data 
cover gain in weight and change in tensile strength of specimens 
subjected to accelerated exposure tests, effects of salt-spray expo- 
sure conditions on fatigue and tensile properties, and statie 
strength of some stabilizer assemblies after varying periods of 
service. 

Test programs are not exhaustive but are adequate to justify 
the data and conclusions presented, and these are items of interest 
to designers contemplating using this type of material. 

Joseph S. Newell, USA 


657. Taylor, J., The investigation of air loads in flight from 
measurements of strain in the structure, Acro. Res. Coun. Rep. 
Mem., R. & M. 2408, 4 pp., 1950. 

Strain measurements in flight involve considerably more work 
than on-ground tests and should be restricted to problems which 
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cannot be solved by ground tests. Available experience sugges;. 
that for most flight work the over-all bending and shear actions 4: 
each of about five sections of a major component are all that ar 
required. These can be determined by suitable selection of DOsi- 
tions of gages, with no more than four to eight measuring st. 
tions at each section. It is advisable to check any particulg; 
installation by ground tests using known loads. 
From author's summary 


658. Zender, George W., and Heldenfels, Richard R., Stress 
and distortion measurements in a 45° swept box beam subjecte; 
to antisymmetrical bending and torsion, Vat. adv. Comm. Ae, 
tech. Note 2054, 30 pp., Apr. 1950. 

An untapered aluminum-alloy box beam, representing the mai; 
structural component of a full-span, two-spar, 45° swept wing 
with a carry-through section, was subjected to antisymmetric, 
tip bending and twisting loads such that the stresses were kep: 
below the proportional limit. 

Investigation revealed that antisymmetrical loading magnified 
the effeets of sweep which were previously observed for sym- 
metrical loads on the same box beam. Effects are a build-up o: 
normal stress and vertical shear stress in the rear spar near fuse- 
lage when box beam is considered sweptback. An additional re- 
sult of antisymmetrical loading was appearance of large shear-lag 
stresses in the carry-through section, particularly in the bending 
case. Investigation further revealed that spar deflections of th 
swept box beam could be estimated by an approximate method 
analysis; however, this method is less accurate for antisymmetr- 
cal than for symmetrical bending loads because of shear-lag 
effects in the carry-through section. 

From authors’ summary by S. Benscoter, USA 


659. Rice, G. E. H., The stress analysis of simplified struc- 
tures, Aircr. Engng. 21, 209-213, 1949. 

Author analyzes a simplified wing structure, i.e., 
conventional ribs only at root and tip, and chordwise stiffeners 1 
remainder of wing. He concludes from this analysis that th 
practicability of such structures is beyond doubt. 

W. T. Koiter, Holland 


& Wing wit! 


660. Coe, J. M., A deflection rate method for determining 
structural yield, Proc. Soc. exp. Stress Anal. 8, 1, 45-50, 1990 

When treating deflection readings of a structure, especially 4 
major component of airframes, subjected to static loads, differ 
ences in deflection rates (deflection increments : load increments 
to base values of these rates are conveniently plotted over bea 
span. Thus diagrams are obtained which evidence sections 
structural yield showing higher sensitivity than spanwise-detle 
tion curves and avoiding influence of deformations in the suppe 
ing structure. The method is applied to a test of a sta 
whereby a weaker section could be detected. 

P. Cieala, Arget 


661. Naleszkiewicz, J., On the cooperation of two-cantileve! 
spars with a shear-resisting skin, Proc. seventh int. Congr 
Mech. 1, 214-228, 1948. 

See Rev 3, 1908. 


662. El Demirdash, J. A., The stresses due to a nonuniform 
change in the temperature of a truss, Publ. int. ssn. / 
Struct. Engng. 9, 105-152, Nov. 1949. 

The nonuniform change of temperature in members 
the me 


with fixed connections at the joints produces stresses 1) 


" 
#rpp<ses VW 
l ( 


bers which can be computed as secondary stresses in 
rigid joints by method of virtual work, by slope-deflection! 
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Using a simple triangular 
.with rigid connections, it is demonstrated numerically that 


-hy method of moment. distribution. 
trate e ° ° 
| of virtual work gives the most precise results when axial 


nod 


are taken into account. When effect. of axial forces is 


jected, method of work gives same results as slope-deflection 


»| moment-distribution method. 
rs are obtained with joint displacements computed for the 


For a Warren girder, good 


eder with hinged joints. For a Warren girder with hangers and 


+ tie 
nosts, dl 


jlacements of joints for a hinged truss are different from 


-yose of a rigid truss. The influence of secondary moments and 


forces should not be neglected. Author also shows a method 


aXlii 


eyecessive corrections. 


A 


Z. Bazant, Czechoslovakia 


9603. Saliger, Rudolf, The new theory of reinforced concrete 
based on plastic behaviour before fracture (Die neue Theorie des 
stahlbetons auf grund der Bildsamkeit vor dem bruch) (in Ger- 
man, Wien, Franz Deuticke, 1950, viii + 1385 pp. $2.80. 
\lrhough the theory of elasticity has been used for a long time 
the analysis of structures and design of their members, it is 
nereasingly realized that its application should be restricted to 
naditions obtaining under working loads, such as permissible 
formations, and that ultimate loads and factor of safety against 
ailure can only be ascertained on basis of theory of plasticity. 
\uthor helped to introduce latter approach into reinforced con- 
design some 15 years ago in a number of original papers 
hich he recently collected in book form. Present new edition of 
‘his work contains much additional information, particularly in 
gard to underlying experimental results, stress and deformation 
uditions in the econerete and reinforcement of beams and 
trically loaded members, and a number of worked examples 
illustrate application of the new theory in practice. 
Book begins with a useful summary of basic strength and 
mation relationships of concrete and steel which are based 
It is followed by 4 
weatthent of members under axial compression and tension for 
In section dealing with 


uly on author's extensive investigations. 


‘lich a theory of cracking is developed. 
wtic buckling, reviewer suggests that von Karmdan’s formula 
ould have been used in place of Euler’s expression which only 

applies in elastic range. The former indicates a reduction of 

ailal load during deformation because of decreased modulus of 
elasticity. This becomes particularly important if unavoidable 
upertections of columns are considered, which author has omit- 
ted in his treatment. 

Largest and most instruetive part of book deals with reinforced 

It is shown that, in general, light, 


crete beams in bending. 
liedium, and heavy reinforcement has to be distinguished, which 
wads to different amounts of deformation and thus of strength of 
‘hesteelat failure. While strength of concrete is important in all 
ses. since it governs ultimate load of beams either indirectly in 
“st case or directly in the others, author indicates that deforma- 
‘on of concrete and the stress block factors need to be considered 

i beams with heavy reinforcement, which previous investi- 
He also proposes an interesting theory 
whing of beams without, however, giving any experimental 
On the other hand, he shows that the published test 


gators had not realized. 


's obtained in various countries are in good agreement with 
‘heory of ultimate strength for both rectangular and T-beams. 
In subsequent chapters, present theory is applied to sections 
‘ed to loads with single and double eccentricity. The 
“slons apply only to relatively short members since plastic 
ig Uniortunately has not been considered by author; this 
Mportance for large eccentricities as mentioned above. 
| theoretical part of book deals with shearing strength of 
“s Which is treated on usual assumption of an equivalent 


‘girder, and the bond of reinforcement with little new 


Mstion 


In conelusion, reviewer believes that book forms a 
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great contribution to understanding of behavior of reinforced 
concrete in the plastic state. G. G. Meverhof, England 


664. Baldacci, R. F., Contribution to the study of helical 
structures (in Italian), G. Gen. Civ. 88, 1, 23-47, Jan. 1950: also, 
Atti Ist. Sci. Costr. Univ. Pisa, Pub. 16, 1950. 

See Rev 3, 1683. 


665. Morandi, Riccardo, Device for construction of struc- 
tures in prestressed reinforced concrete (in Italian), G. Gen. Civ. 
88, 3, 131-135, Mar. 1950. 

Author describes a device for stretching the wires used in manu- 
The device 
also holds the load on wires during hardening time of concrete. 


facturing of prestressed reinforeed-concrete beams. 


Author claims that this device is easier to use than those pre- 
viously developed and presents greater security against slip. 


A. J. Durelli, USA 


666. Camitz, Vito, Simplified formulas for calculation with- 
out tables of rectangular bent sections in reinforced concrete (in 
Italian), G. Gen. Civ. 88, 3, 141-144, Mar. 1950. 

Three formulas, two of which are approximate, are given to 
compute simply reinforced-concrete beams, with negligible ergor 
in practical applications. No tables are necessary. 

From author’s summary by A. J. Durelli, USA 


667. Odemark, Nils, Research in Sweden in the field of 
flexible pavements, Highw. Res. Abst. 20, 1, 27-37, Jan. 1950. 


Rheology (Plastic, Viscoplastic Flow) 
(See also Revs. 589, 614, 634, 697, 699, 705, 725, 736) 


668. Prandtl, L., and Vandrey, Fr., Flow laws of normal- 
viscous materials in a pipe. A contribution to rheology (in Cer- 
man), Z. angew. Math. Mech. 30, no. 5/6, 169-174, May/June 
1950. 

Authors call a material ‘‘normal-viscous” if its structure is 
stable so that it is not affected by age or changed by the deforma- 
tion it suffers in the apparatus. If it can be considered as a very 
viscous liquid, the expression g = A/p,gp sinh (p,/A) (in the 
notation of Reiner, ‘Deformation and flow,” p. 130) is proposed 
as its rheological equation. The equation forms an approxima- 
tion of a series which was derived by Prandtl from statistical 
considerations of the thermal movements of the molecules of a 
solid. It is claimed that it adequately describes the rheological 
behavior of a generalized Newtonian (so-called nonNewtonian) 
liquid, but this reviewer points out that when the tangential- 
stress p, increases much, fluidity yg increases correspondingly be- 
This 


shows that the equation can only be an approximation for small 


yond any limit or that the viscosity 7 = 1/¢ vanishes. 


p,/A. From the rheological equation an expression for the 
quantity Q of the material forced in unit time by a pressure gradi- 
ent Ap/1 through a tube of radius FP is derived in the usual man- 


ner by double integration. The result is 


V = ¢ A2/P. [4 cosh (P/A) — 4 A/P.sinh (P/A) 4 
8A2/P2%(cosh (P/A) — 1) |} 


where P = A pR/2l and V = 4 Q/R°r. The first term of ¢ 
power-development of the expression within square brackets is 


P2/A2, and the formula is accordingly reduced to the Hagen- 


to 


Poiseuille equation as first approximation. Ina graph it is shown 
that the ratio 7’/m, where the apparent viscosity 7’ = P/V, 


tends to vanish for increasing P/A. This confirms mentioned 
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objection of reviewer, who cannot agree that the equation could 
be used to describe, e.g., the extrusion of toothpaste by assuming 
A to be very small. The calculations are not applied upon ex- 
perimental data, but it is claimed that the rheological approxima- 
tion equation was confirmed by Nadai (J. Amer. Soc. Test. Mat. 
43, p. 735, 1943) for creep of metals at elevated temperature, 
where naturally the rate of flow is limited and therefore p,/A 


rather small. M. Reiner, Israel 


669. 
of plastic flow. I. 
41, 349-361, 1950. 

The relaxation technique using inexact patterns for approxi- 
mate values is employed to solve elastic-plastic problems of plane 
strain {modification of paper reviewed in Rev 4, 203]. An incre- 
mental stress-strain relation is used (Prandtl-Reuss). Curves of 
the Mises equivalent stress are drawn for a symmetrically slit 
tension specimen with ratios of gross to net section of 8, 4, and 2. 
As in Allen and Southwell solutions, plastic enclaves start at the 
root of notch, spread out and go toward the longitudinal center 
line at a considerable distance from transverse center line. A 
plastic enclave starts from a relatively far-away point at longi- 


Jacobs, J. A., Relaxation methods applied to problems 
Notched bar under tension, Phil. Mag. (7) 


tudinal center line and spreads to meet enclave from root only for 
For smaller ratios, enclaves from root simply 
meet at point on axis of bar. It should be emphasized, as author 
does, that his solutions, when the plastic zone completely stretches 
across bar, are not necessarily the stage of unrestricted plastic 
flow. The diagrams, therefore, do not represent ‘‘final results’’ 
but only the elastic-plastic configuration at a given load. 
D. C. Drucker, USA 


section ratio of 8. 


670. Jacobs, J. A., Relaxation methods applied to problems 
of plastic flow. II, Phil. Mag. (7) 41, 458-467, 1950. 

No additional theory appears in this part [see preceding re- 
view |, but elastic-plastic solutions are obtained for a sharp-ended 
bar under an equilibrium system of end compression and shear, and 
for a block compressed between two smooth plates which are 
much shorter than the block. In latter case, the stage when a plas- 
tic zone spreads across block seems to reviewer to require a total 
load which is only a small fraction of the unrestricted flow or col- 
lapse load. Further development of the solution will not be 
simple, as author indicates that determination of the very rapidly 
changing elastic-plastic boundaries becomes difficult at this time. 

D. C. Drucker, USA 


671. Markov, A. A., On variational principles in the theory of 
plasticity, Grad. Div. appl. Math. Brown Univ. transl. A11-T-3, 
22 pp., 1948. 

Translated ftom Prikl. Mat. Mekh. 11, 339-350, 1947; see 

tEV 1, 97. 


672. Pastori, M., Plasticity (in Italian), Rend. Sem. Mat. 
Fis. Milano 18, 93-113, 1948. 

Paper is of expository character; 
the mathematical theory of plasticity with special reference to 
W. Prager, USA 


it contains a brief survey of 


Italian contributions to this theory. 


673. Baldwin, William Marsh, Jr., Residual stresses in 
metals, Proc. Amer. Soc. Test. Mat. 49, 539-583, 1949. 

This is an excellent review containing historical references, a 
full bibliography, and many diagrams. 

Approximate methods of measuring residual stresses are dis- 


cussed critically. Observed residual stress patterns due to ther- 


mal effects, e.g., near welds or in quenched ingots, are then re- 
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viewed and explained qualitatively. A similar analysis {olJpy. 
for patterns arising from mechanical working, as in st rip-rolling o- 
rod and tube-drawing. A broad distinction is made bet weer exp, 
trasting patterns due, respectively, to partial or complete ai 
tration by the plastic region during working. Jad 
with some remarks on adverse effects of residual stresses in ergo). 


Paper concludes 
ing brought about by heat, corrosion, or precipitation. _ 


R. Hill, England 


674. Greenough, G. B., and Smith, Edna M., The mech. 
nism of creep as revealed by x-ray methods, J. /ns(. Metuly 77. 
part 5, 435-443, 1950. 

X-ray diffraction results of Wilms and Wood [title source, 75 
p. 693, 1948-49] and Wood and Rachinger {op. cit., 76, », 2)7 
1949-50] on deformation of metals at various temperatures gy 
discussed in terms of dislocation theory. Observed effects 
rate of loading and temperature on nature of creep phenomen, 
are attributed to changes in rate of movement of disloca: 


076 


through metal ervstals, and annealing is ascribed to formatio: 
arrays of dislocations of like sign which become erystal bounds: 
Authors compare this hypothesis with that of Cahn [op. cit., 76, 
p. 121, 1949-50] to which it is similar. 
experiments on the deformation of aluminum and _ lead gr 


H. Kolsky, Eng 


Some x-ray diffract 
described; these confirm earlier work. 


Podszus, Emil, Energy conditions and transformations \; 
Z. Metallk. 41, 1, 23-31 


675. 
at deformation and failure (in German), 
Jan. 1950. 

In deformation and rupture only about 1°% of the total energy 
involved becomes latent, remaining portion appearing as hea 
The latter originally also existed as mechanical stress energy 
concentrated in certain locations. Sudden transformation int hea 
disordered heat energy raises the temperature for stress areas in- = 
volved above melting point, even for metals of good heat cond 
tivity. These local temperature increases are coresponsil| 
the large differences between theoretical and actual strength pr 
perties of metals. Significantly, structural parameters 
independent sources are employed in calculation of the tempers ; 
ture increases. This means that author makes a good argument i 
for importance of secondary structure in metals while emphasizing 
the thermal consequences more. Paper touches on or discuss 
many phenomena important in the field of metal working 
plastic deformation generally). Mathematical formulas are de 
veloped for calculation of the free surface energy of solids ‘10 
the temperature coefficient of the difference of the specific heats 0! 
normal and deformed (fractured) specimens, and for calculation of 
momentaneous temperature conditions produced at deformatt! 


planes. H. F. Winterkorn, 34 


676. Gross, B., Frictional loss in visco-elastic substances, 
J. appl. Phys. 21, 2, p. 185, Feb. 1950. 
This communication deals with an extersion of a theory o 
veloped in two previous papers on linear viscoelastic |! 
(Rev 1, 94, 648). It introduces a frict:onal mechanis!, 
appears to contribute only to the imaginary part of the comp 68], 
elastic modulus, in addition to the relaxation mechats' lial, 42 
tributing to imaginary as well as to real part. Frictions! tom . es 
assumed to depend linearly on rate of deformation. Its °°" 
should, therefore, be observable at high frequencies. 8 quali 
J. A. Haringx, Netheranes ' 


r 


677. Tsien, H. S., A generalization of Alfrey’s theorem as degree 
visco-elastic media, Quart. appl. Math. 8, 104-106, 199" Wher 
Mathematical theory of response of a linear, inco!)! 


viscoelastic medium to nonhomogeneous, time-depence! 
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“ed to cover response of a compressible viscoelastic 
Body forces are also considered. 


T. Alfrey, Jr. 


such stresses. 


i Mathematical Reviews 


o7s. Majer, J., Contribution to the tri-axial stress-strain 
relations of solids (in German), Ost. Ing.-Arch. 4, 140-153, 1950. 
<ypss-s rain law proposed in paper lets the permanent strain in 
proportional to stress deviation. The factor of propor- 
is the sum of two invariants of the stress tensor; the first 
s supposed to represent the intercrystalline deformation, 
‘ond the intraerystalline deformation. Author does 
how such a law is to represent the known dependence 
rmianent strain on the history of loading. 
W. Prager, USA 


679. Swainger, K. H., Superposition in complex straining, 
Soc. exp. Stress Anal. 7, 1, 117-131, 1949. 

Stpess-strain relations in which total strains can be decomposed 

tive elastic, plastic, and flow components are studied. 


of these components may be decomposed into partial strains 
transverse Differentials of 

assumed to have similar properties. A special defini- 
stress and strain, previously introduced by author [PAil. 


with contraction ratios. 


oo 7 38, p. 422, 1947] and others, is used. An incremental 
ressestrain law is considered, 
\n analysis of plane stress vielding around an expanded plug 


Values of inelastic 
t modulus were chosen so that calculated inelastic tangen- 


“ngent modulus relation is given, 


nalstrains fitted measured ones. Comparisons with previous work 
areshown. Thin tube tests are also discussed, and author claims 
tain anomalies can be removed by considering an octa- 
rametric surface rather than a plane stress-strain curve 
Plans for a future testing program are given. 
G. H. Handelman, USA 


resentation. 


050. Savin, G. N., and Parasyuk, O. S., On some elastic- 
plastic problems with linear hardening (in Russian), Dokladi 70, 
4585-588, 1950. 

“tress distributions are determined for the plane strain problem 

i simultaneously satisfy the elastic problem as well as the 

icformation equations of Hencky with linear hardening. 

The usual substitution of variables of Saint Venant’s theory is 

except that the intensity of shear stress k(z,y) is now a func- 

be determined from the solutions, and the mean normal 

Stes inthe plane w is a harmonic function. General solutions are 

ed tor k(z,y), which reduce to well-known solutions of 

as'ic-elastic boundary-value problems for special values of the 
Tary constants, 


of Mathematical Reviews H. I. Ansoff, USA 


Failure, Mechanics of Solid State 
(See also Revs. 669, 678, 696, 726) 


81. Ros, Mirko, Fatigue of metals (in French), La Metall. 
42,1, 7-21, Jan. 1950. 
A de 


ription is first given of the nature of rupture during 
tests and of factors which influence the fatigue limit, such 
Halty of the material, mechanical treatment, and constructive 
As is shown by many examples, the hypothesis, set 


Y Lidgendssische Materialprufiingsanstalt, Ziirich, that same 
! danger for rupture exists under different stress states 
‘shear stress in the octahedral plane has the same value, 
known to be valid for static tests, holds also for dynamic 


lDrational 4 ° ° . ° 
, For inhomogeneous stress distributions, how- 


ee 


i@i tests. 
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ever, caused by inhomogeneous loading or by notches, there is 
also the restriction that the maximum value of the reference stress 
mentioned above and its gradient must agree in the different 
CASES, This statement, which in reviewer's opinion seems to be 
very significant for prediction of fatigue limits under practica! 
conditions, is confirmed at present in cases where the proportion 
of the maximum reference stress to its mean value and form ot 
notches in the whole are not too different. For eases in whieh 
mean pressure has an influence upon fatigue limit (in anisotropi 
materials) an empirical generalized form of the octahedral shear- 
stress law is given. Many practical problems such as the behavior 
of Weldings and rivets are discussed and illustrated by examples. 
[See publications of the author and A. Kichinger in the more cur- 
rent Berichte der Eidgendssischen Materialprifungsanstalt Ztirich. | 


A. Kochendoérfer, Germany 


682. Naleszkiewicz, J., On the computation of endurance 
limit stresses, Proc. seventh int. Congr. appl. Mech. 4, 190-193, 
1948, 


683. Miklowitz, Julius, Influence of the dimensional factors 
on mode of yielding and fracture in medium-carbon steel—II, 
J. appl. Mech., 17, 2, 159-168, June 1950. 

Cylindrical tensile test specimens with diameters ranging from 
«in. to 3 in. were found to have ductility values that depended 
on size of specimen. 


3 


Conventional strain at neck was about half 
as much for the largest specimen as for the smallest specimen. 
Previous investigations had shown no effect of size on ductility. 
J. D. Lubahn, USA 


684. Bartenev, G., Dependence of strength upon the time of. 
action of the load at brittle failure (in Russian), Dok/adi 71, 2: 
26, Jan 1950. 

Author supposes that velocity of the increase of a Griffith- 
crack is proportional to the stress a, at the end of the erack, and 
that o, is connected with the mean stress ¢ in the section contain- 
ing the crack by the equation 0, = Ba’; B and y are constants 
for a given specimen. <A simple calculation gives TP’ = (const 
LO 2-1) ff @a-/*da. 7 is time of action of breaking load 
P, L width of plate, / length of crack, a = //L, ao the value of @ 
before loading, and a, the value of @ when o, reaches the value of 
the theoretical cohesion. 

If a@ does not depend upon L, author receives for tT = const: 
P = const/L 
For large values of 7 the value of a; approximates 1 and it follows 


‘or for a tridimensional specimen P = const/L. 


log T =a — ¥ log P. G. Masing, Germany 
685. Leon, A., and Vitovec, F., Effect of the strain-aging on 


the critical stresses (in German), Federhofer-Girkmann-Festschrift, 
Wien, Franz Deuticke, 239-254, 1950. 

In low-carbon steels, strain-aging brings about increases in the 
vield stresses and an accompanying embrittlement, facts impor- 
tant to the designer. 

Investigation dealing with tension and compression tests of 
mild steel (0.11°7 C) shows upper yield point, after aging, to be 
independent of specimen shape, i.e., sharpness of head transi- 
tions. Accordingly, vield-stress increase due to aging is also 
independent of transitions. Yield limit in compression exhibits 
larger increase through aging than does tension yield point. 

In all cases considered, Mohr envelope has a definite slope with 
With compatible deformations 
(initial tension-tension after aging, etc., for compression) envelope 
undergoes a parallel displacement due to aging (because yield 
points increase). Hence, accompanying shear-limit increase is 


respect to normal stress axis. 


independent of normal stress on a section, 


This agrees with pre- 
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cipitation hardening theory of strain-aging. Incompatible de- 
formations (initial tension-compression after aging, and vice versa) 
reflected lower flow points and smaller flow-point increases. 
Paper is prefaced by a metallurgical discussion, facts on tem- 
perature and speed of deformation variables being included. 


J. Miklowit Z, USA 


686. Grammel, R., Critical speed of rotors in anisotropic 
bearings (in German), J/ngen.- Arch. 17, 5, 363-366, 1949. 

Author deals with calculation of critical speeds of rotors with 
direct drive from motor which is either on elastic or free supports. 
In the latter case, it is assumed that components of the inertia 
forces of motor are linear functions of main accelerations, which 
are perpendicular to one another. In all cases author confines 
himself to plane problems. 

Results of elementary calculations confirm the fact that, due to 
elastic support of motor, further critical speeds appear. In case 
where motor is freely movable, phenomena are either similar to 
the foregoing case or running of motor is rough over a whole 
range of speeds, and critical speeds cannot be clearly distinguished. 

J. Wwozesnik, Czechoslovakia 


Material Test Techniques 
(See also Revs. 600, 644, 658, 726, 727) 


687. Johnson, A. E., A high-sensitivity torsion creep unit, 
J. Sct. Instrum. 27, 3, 74-75, Mar. 1950. 

Most creep tests have been concerned with stresses giving rise 
to creep rates of about 10°-°/hr. Practical and theoretical investi- 
gations into the nature of creep require investigation as to material 
properties for creep rates down to 10 °/hr. To gain this added 
sensitivity, a torsion creep machine has been constructed; torsion 
method has been used as it lends itself more easily to greater sensi- 
tivity and eliminates many sources of error inherent to tensile 
creep measurements. A description is given of this machine 
which uses a cylindrical specimen having an active length of 8 in., 
1/-in. wall thickness and 1 in. ID. 
creep, creep recovery, and relaxation properties of materials at 


It is expected to measure 


elevated temperatures and at rates near 10~°/hr. 
Irwin Vigness, USA 


688. Davies, R. M., The determination of static and dynamic 
yield stresses using a steel ball, Proc. roy. Soc. Lond. Ser. A. 197, 
416-432, June 1949. 

For some problems, e.g., the penetration of projectiles, knowl- 
edge of dynamic yield stress is essential. A steel ball is pressed 
and afterwards dropped on the polished surface of a plate of the 
The 


first appearance of a plastic deformation of surface is determined 


investigated material to find static and dynamic values. 


very accurately by optical methods. Stresses in plate are 
analyzed and, using Mohr-Guest or von Mises hypotheses as 
criteria of failure, appropriate yield stress can be calculated. 
Ratio of dynamic value of yield stress to static value seems to 
increase with decreasing hardness number, the ratio being near 
unity for nickel-chrome steel, 1.1 for armor plate, and about 2 for 


mild steel. R. G. Boiten, Holland 


689. Gohn, G. R., and Morton, E. R., A new high-speed 
metal fatigue testing machine for unsymmetrical bending studies, 
Proc. Amer. Soc. Test. Mat. 49, 702-716, 1949. 

Authors deseribe a new sheet-metal fatigue testing machine of 
the repeated deflection type, capable of testing 24 specimens 
Range of specimen thickness is 0.010 to 0.050 
Both mean or 


simultaneously. 
in., and frequency is adjustable up to 3000 epm. 
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static strain and alternating strain are adjustable. Electron ally 
operated countermechanisms enable recording the cycles to faily, 
of each specimen. Fatigue data on phosphor bronze obtained 
with this machine are presented and agree with results obta): 
on other repeated deflection machines. 


Alexander Yorgiadis, Us\ 


690. Webber, J. S., and Milne, A. A., Use of electrica} 
resistance strain gauges in the continuous measurement of fric- M 
tional force, Proc. seventh int. Congr. appl. Mech. 4, 311-323. lus 


691. Desalme, Raoul, Relations between a paint aging oy 
metals and the variation of an electro-motive force (in Frey) 
(. R. Acad. Sci. Paris 229, 18, 873-874, 1949. hes 

An interesting method of measuring aging effects which ove 
in the protecting powers of paints on metal surfaces. Paint I 
metal surface is covered with distilled water and the potentia! vu 
Tl a inn 


measurement is made at various intervals in life test of the paint ma 


between distilled water and metal surface is measured. 


and the potential plotted as a function of time gives measur 
change in characteristics of the paint. 

Lerle T. Shobert, II, Us \ 
©6092. Messersmith, Charles W., and Warner, Cecil Ff. 
Mechanical engineering laboratory, New York, John Wiley ¢ 
Sons, Ine.; London, Chapman & Hall, Ltd., 1950, viii + 160 » 
$3.50. 

Authors of this laboratory manual have included what mos 
laboratory instructors would like to say to students, in introdw- 
ing them to laboratory work, on the importance and objectives 





laboratory work, some of the troubles likely to be eneountered ” 
and, finally, the method of writing the report. nT 
The main body of material is organized in the sequence ot pre : - : 
sure, temperature, power, and flow measurements followed - 
heating value of fuels, lubricants, and flue-gas analysis. A dis 
cussion of the basic pieces of equipment follows with a chapter 2% 
heat transfer. Instructions such as data to be taken, results! r : 
be obtained, and curves to be plotted for specific experiments & . 
not ineluded, which makes the manual applicable to many «’- 1 
ferent laboratories. A. O. Flinner, UsA 2 i 
693. Manjoine, M. J., Effect of pulsating loads on the cree? i 
characteristics of aluminum alloy 14S-T, Proc. Amer. Sor. 1“ oy Iti 
Mat. 49, 788-803, 1949. tion 
Author describes a pulsating load creep-rupture machine W! eran! 
may provide information valuable in the design of turbine blaus : 
or other machine parts subjected to combined oscillating an! mpo 
steady stresses at elevated temperatures. The machin 
effect, combines the rupture test and fatigue test. ‘ 
Data on 148-T aluminum alloy tested at 400 F under)’ sady 
pulsating and constant load conditions are compared. Ds’ mies 


} 


indicate that effect of pulsating stress depends on magnitur Sa 
mean stress. Interpretation of information presented Is p! 
ing, and additional work may lead to a revision of our concep" 697. 


H. R. Neifert, U4 


of creep phenomenon. 


694. Conrad, R. W., Characteristics of the 250 ft-lb sho \ur] 
machine, Nav. Res. Lab. Rep. F-3328, 23 pp., July 145 twel 
Shock machines are used to simulate shock on equipment! “4 NI 
to firing of a ship's guns or direct hits from enemy action. Lqui rts g 





ment is tested for its ability to resist shock, Data tor dips" dition 
ment, velocity, and acceleration of the test panel and tor (1 
hammer contact and vibration frequency were obtained fo! 


ous loads. Momentum of striking hammer gives a better ely 


indication of shock characteristics than hammer energy. 











lev «& 
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son With results of tests on light- and medium-weight machines 
tes little advantage in using heavy-weight machines. In 

t-weight machines produce more high-frequency vibra- 
. similar to those encountered on a ship. Report recom- 


nds discontinuing use of 250 ft-lb shock machine. 
W. B. Stiles, USA 


Mechanical Properties of Specific Materials 


See also Revs. 608, 645, 647, 655, 656, 660, 674, 675, 
683, 685, 688, 693) 


695. Geil, Glenn W., and Carwile, Nesbit L., Tensile proper- 
ties of ingot iron at low temperatures, J. Res. nat. Bur. Stands. 
45, 2, 120-147, Aug. 1950. 

True stress-strain curves are presented obtained in tension tests 

- temperatures ranging from —196 to +100 C with ingot iron as 

Jd-drawn. Numerous simultaneous load and diameter measure- 

outs were made during the entire course of each test. Effects of 
onor thermal and mechanical treatment of the iron on the true 

ress-strain relations are discussed. 

Graphs show influence of testing temperature, ferrite grain 
swe, and initial condition of the iron on the work-hardening 

acteristics, namely, strain strain aging. 

ts of the above factors on yield stress and ultimate stress, 


hardening and 


ud on true stress and true strain at maximum load and at frac- 
are presented. The twinning of iron in the tests at low 
peratures is briefly discussed, From authors’ summary 
990. Clark, D. S., and Wood, D. S., The tensile impact 
properties of some metals and alloys, Trans. Amer. Soc. Met. 42, 
15-74, 1950. 
Results of tensile impact tests in which foree-time relations are 
‘rermined can be placed on a rational basis through concept of 
‘theory of plastic strain propagation. The theory of elastic 
ud plastie strain propagation is reviewed in this paper. 
Tensile impact tests have been made on ingot iron, several 
iin carbon steels of different carbon content, several alloy steels, 
uless steel (type 302), copper, aluminum, two aluminum alloys, 
nesium alloys, and a zine-base die-casting alloy. Influ- 
ifferent heat treatments on the static and tensile impact 


Ir mag 
P ] 
eoltd 
perties of some of the steels is presented. 
'ltimate strength, percentage elongation, and energy absorp- 
n under both statie and dynamie conditions are presented 
graphically for all the materials. 


Critical velocity of these 
‘“aterials is defined and experimental values are compared with 
mputed values of critical velocity. Results show that the ulti- 
tensile strength of all materials tested is greater under dy- 
‘conditions than under static conditions. Advantages and 
‘advantages of a quench-and-temper treatment and an aus- 
Mper treatment are presented from standpoint of tensile impact 


ertpes 


From authors’ summary 


697. Smith, G. V., and Dulis, E. J., Effect of manufacturing 
Practice on creep and creep-rupture strength of low-carbon steel, 


lmer. Soe. Test. Mat. 49, 584-601, 1949. 
Author reports on comparative creep-to-rupture tests at 850 F 
elve heats of low-carbon steel made by different melting and 


\idation practices. Tests show that (1) deoxidation practice 


's great influence on creep strength, and (2) a large aluminum 

‘ion tor deoxidation has a detrimental effeet on creep strength. 
“ Tesults of this paper are reviewed in first author’s book 
‘, G., “Properties of metals at elevated temperatures,” 
York, MeGraw-Hill, 1950, pp. 260-263 }. 


Aris Phillips, USA 
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698. McKeown, J., and Hopkin, L. M. T., Creep and fatigue 
tests on commercially extruded lead and lead alloy pipes, \/etal- 
lography 41, 244, pp. 219-223, Feb. 1950. 

Knowledge of resistance to creep and fatigue of lead-alloy pipes 
is important for understanding the nature of service failures 
Since creep resistance depends on grain size, it is influenced by the 
extrusion process. An examination has been made of materials 
extruded on two main types of extrusion press. Observations of 
structure shortly after extrusion, two years after, and after creep 
test, are reported; a summary of tests performed gives creep rate, 
life, and extension, at various stresses, for several lead alloys. 
Reasonably good reproducibility was obtained only with speci- 
mens taken from the same length of pipe. Authors conclude that 
work of a basic nature cannot be carried out on extrusions made 
on commercial presses. B. Gross, Brazil 

699. Jenkins, William D., and Digges, Thomas G., Creep of 
high-purity copper, J. Res. nat. Bur. Stands. 45, 2, 153-173, Aug. 
1950. 

Creep tests were made at 110, 250, and 300 F on annealed oxy- 
gen-free high-conductivity copper. Rate of loading to the ulti- 
mate had a significant effeet on amount of plastic extension and 
thereby affected the creep behavior. Strain rate during the so- 
called second stage of approximately constant rate was not con- 
stant but varied in a cyclic manner. A less pronounced cyclic 
variation was also evident in both the first and third stages. 
Beginning of third stage was often accompanied by microcrack- 
ing, but in other tests this stage was initiated without the presence 
of such cracks. Parent grains were fragmented during creep, and 
strain markings were observed in all specimens carried to com- 
plete fracture. From authors’ summary 

700. Janicke, Walter, and Thiel, Gunther, Creep of steel 
under static load at room temperature (in German), Arch. 
Eisenhiittenw. 21, 3/4, 105-118, Mar./Apr. 1950. 

Paper reports creep behavior of 6 specimens of steel of different 
hardness (between week and middle hard) and different produc- 
tion process, Instantaneous elastic parameters of all specimens, 
obtained in customary extension test, are tabulated. Creep and 
creep recovery of the specimens are studied at constant (room) 
temperature after different heat treatments and after cold work- 
ing. Measurements at different loads are taken and correlation 
between creey threshold and yield value is put into evidence. In 
some instances, creep does not set in immediately upon applica- 
tion of load, but only after certain time interval has passed. Re- 
sults have bearing on engineering use of steel for prestressed con- 
crete structures, B. Gross, Brazil 

701. Dorn, J. E., and Tietz, T. E., Creep and stress-rupture 
investigations on some aluminum alloy sheet metals, /’ror. 
Amer. Soc. Test. Mat. 49, 815-833, 1949. 

Complete and accurate strain-time curves are given for creep of 
six commercial aluminum alloys under constant loads at 90, 212, 
300, and 400 F. Many curves extend to fracture. 
primary, secondary, and tertiary creep ranges is established. Re- 


Duration ot 


viewer believes analysis of data in terms of Hollomon’s creep 


theory to be in error. J.C. Fisher, USA 


702. Huisman, G. R., and Wight, R. H., Preliminary con- 
siderations for testing sandwich radome materials, Amer. Soc. 
Test. Mat. Bull., no. 164, 19-20, Feb. 1950. 

Radome designers have found divergent and conflicting results 
in mechanical test data from flexural tests of sandwich materials, 
due, in part, to wide differences in specimen size and in testing 


procedures. Paper discusses the problem of formulating stand- 
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ardized testing procedures for Y-band radome sandwich materials. 
It is shown that consideration of large deflections in flexural test- 
ing of sandwich materials is important. Formulas for maximum 
stress, taking account of large deflections, are derived. Impor- 
tance of specimen width, temperature and humidity conditioning, 
and reliable face thickness data are discussed. Desirability of a 
statistical approach in data analysis is suggested. 
R. L. Bisplinghoff, USA 


703. Pomp, A., and Krisch, A., The behavior of small speci- 
mens under impact and low temperature (in German), Arch. 
Kisenhiittenw, 20, 1-2, 19-26, Jan. 1949. 


704. Williams, W. Lee, The effects of metallizing proce- 
dures on the fatigue properties of steel, Proc. Amer. Soc. Test. 
Mat. 49, 683-701, 1949. 

Fatigue tests on nickel-vanadium steel indicate that processes 
known as metallizing reduce both flexural and torsional fatigue 
properties, due to (1) removal of original metal, (2) notching of 
surface during preparation for metallizing, and (3) lack of 
strength in metallized layer. Of the four methods of surface- 
preparation tried, grid-blast process was least damaging. 


A. Yorgiadis, USA 


705. Cibula, A., and Ruddle, R. W., The effect of grain-size 
on the tensile properties of high-strength cast aluminium alloys, 
J. Inst. Metals 76, part 4, 361-376, 1949 

By varying the superheating temperature before casting, test 
bars having different grain sizes were produced from metal cast at 
same temperature, thus making it possible to distinguish between 
effects of grain size and other factors depending upon casting 
temperature. In this way, coarse and fine-grained test bars in 
aluminum-4.5°% copper alloy (D.T.D. 304) were poured at each 
of several selected casting temperatures in the range 680 to 900 C, 
Some results obtained with aluminum-10°; magnesium alloy 

1). T.D. 300A) are also presented. 

Tensile properties of these alloys were found to increase 
markedly with decrease in grain size, owing primarily to changes 
in form of intergranular shrinkage cavities; effect is greatest in 
heat-treated alloys which contain only small amounts of brittle 
intergranular constituenis, Adverse effects of high melting 
temperatures were due to resultant increase in grain size; meth- 
ods of minimizing this grain coarsening are suggested. 

From authors’ summary 


706. McCoy, W. J., and Helm, S. B., Long-time tests of con- 
crete containing cements of types I, II, and III under various 
storage conditions, Proc. Amer. Soc. Test. Mat. 49, 909-920, 1949. 

Paper contains compressive strength data of 3/,-in. gravel con- 
crete up to 16 years for twelve cements each of types I, I, and III 
under three different storage conditions, namely, inside storage, 
outside storage, and 70 F fog-room storage. Chemical analysis, 
potential compound composition, and ASTM specification-test 
data are tabulated for each cement. These tabulations permit the 
ASTM mortar strengths and other characteristics of these ce- 
ments to be compared with the long-time concrete strengths. 
Test data show the performance of type ITI cements over a period 
of 16 years under various storage conditions. 

From authors’ summary 


707. L’Hermite, R., The resistance of concrete and its 
measurement (in French), Ann. Inst. tech. Bat. Trav. publ. no. 
114, Bét. Bet. Arme no. 12, 19 pp., Jan. 1950. 

Discussion of a previous paper by same author [title source, 
Feb. 1949] in which the following points are dealt with: Quality 
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of cement in 1948 compared with that in 1938; effect of diferos 
mixes on strength; manufacture of ten specimens; whether op nos 
the concrete of the specimen is truly representative of finished 
structure; effect of storage conditions on strength obtained 
effect of size of specimen; crushing tests; shape of tes; ies 
discussion of heterogeneity of concrete and its effeet on sty ngth 
In conclusion, author outlines the program of work whieh “f 
mains to be done: Modification of acceptance standards of Cons 
crete; improving the composition of concrete; standardization 
of manufacture, storage and crushing tests of concrete tes 
pieces, M. Reiner, Israel 


708. Valore, Rudolph C., Volume changes in small concrete ton 
cylinders during freezing and thawing, /. Amer. concr. Ins/. 2}, 6 br at 65 
417-434, Feb. 1950. 

Volume changes of concrete cylinders, about 2 X 7 in., sy). 713. 


ject to a number of freezing and thawing cycles within a range 0; 





40 F to —20 F were measured, as a function of the applied tem- 
perature, in a mercury displacement dilatometer, in an attempt to 
estimate the vulnerability of concrete to frost action. Results o so 
these tests suggest that, during a single cycle of 32-hr dura: 

saturated specimens suffered serious damage, as indicated by g : 
sharp reduction of the dynamically measured elastie moddulys ae 
while air-dry specimens were less affected. The residual volume 
change resulting from the complete cycle appears to be an in 
tion of the vulnerability of a specimen. damit 

A. M. Freudenthal, USA 


709. Davis, R. E., Use of pozzuolans in concrete, J. {)r varied 
concr. Inst. 21, 5, 377-384, Jan. 1950. phanges 
After stating the characteristics of pozzuolanic materials, 
effects of replacing part of the Portland cement with pozzuolans 1: 
conerete are considered briefly. Results of tests with fly ash and "14. < 
superfine diatomite are cited to show the possible use of thes rp, Stat 
materials in the East and Midwest where natural pozzuolans 
the West are not economically available. St net 
From author’s sum: 


710. Ivanov, Yu. M., Limit of plastic flow at compression 
along the pine fibers (in Russian), Dokladi, 70, 2, 13-1, rion a 
Jan 1950. aa 


711. Kommers, W. J., Strength properties of plastic honey- 
comb core materials, For. Prod. Lab. Rep. no. 1805, 8 pp., 
1949. nad, J, 

Report presents data on five types of plastic honeycomb-core Tessas 
materials for use in sandwich constructions. Materials teste: ere obsel 
were obtained from commercial sources and include glass-clot! In sey 
fabric, cotton-cloth fabric, and paper sheet materials. Tests we" came sh 
made to determine the plastic strength properties of the materia's pu 
in compression parallel to axis of cells, in tension paralle] to as 
cells, and in shear in two planes parallel to axis of cells, and toce red a 
termine Poisson's ratios in two directions perpendicular to axis piract 





cells. Strength properties were, in general, higher for cores avis 
higher specific gravities. On a specific strength basis (appare!’ 
strength divided by apparent specific gravity), the heayest co" 
material was not, however, the most efficient of the group. ‘"~ 
cloth honeycomb cores had the highest specific compres=i02 & 
tensile strengths respectively, while cotton-cloth honeyco! 

had the highest specific shear strength. J. Marin, U>A 










712. Russel, E. W., Annealing of formed perspex structures 
Aero. Res. Coun. Curr. Papers, C. P. 19, 7 pp., Apr. 149, pub 
lished 1950. 


Relaxation of stress in plasticized perspex at annealing | 
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oe and at constant deformations occurs in two stages, the 
wid and the second slow. Temperature of this change, from 
| we to the other, represents the second-order transition 
iy applied forces from its normal value to experimental 
»prature. Temperature dependence and magnitude of stress 

ice this lowering of the second-order transition tempera- 


op similar to those of other vinyl polymers. Tensile stresses 
» during annealing tend to a value below this critical 


« of complete structures should be performed when 

n complete metal framework. Relaxation data provide 

mum temperature and time of heating; other precautions 

itions are discussed. A heating period of not less than 3 
5-70 C is recommended. l'rom author’s summary 


to 


713, Crouse, W. A., Carickhoff, Margie, and Fisher, Mar- 
ee et A., Effect of fuel-immersion on laminated plastics, 7’rans. 
» Soe. mech. Engrs. 72, 2, 175-188, Feb. 1950. 

‘s of evelie and of continuous immersion in heptane, 
+ lyene, and SR-6, a test fuel, on the weight, dimensions, and 
gevural properties of nineteen samples of laminated plastics are 
‘od. No one sample exhibited smaller changes than all 
«ier samples in all properties for all fuels, and for both cyclic 
gn ieontinuous immersion. Best weight and dimensional stability 


iy ovelie test was shown by a glass-fabric unsaturated polyester 
Juminate. Changes in flexural strength as well as in modulus of 

icity were losses in the majority of cases after the cyclic- and 
t ‘inuous-immersion test. Unsaturated polyester laminates 
yeod widely among themselves in regard to magnitude of 
canges in a given property after an immersion test. 


From authors’ summary 


7l4. Smith, J. F. Downie, Rubber mountings, Jowa Engng. 
Stat., Engng. Rep. 2, 13-23, July 1950. 

Report includes reprints of five previously published papers 

These papers include analytical and 

ental investigations of static response of rubber members 

us tvpes of loading. Rubber pads in shear and compres- 

ul rubber bushings subjected to shear, compression, and 

sion are considered. 


ne unpublished paper. 


Unpublished paper is essentially a 
ummary of material included in published papers. 
Charles E. Crede, USA 


on 


Stedman, D. F., Stress-strain curves for fatigued rubber, 
J. Res. 28, 21, 31-49, Feb. 1950. 

“ress-strain curves of rubber previously severely deformed 
served to exhibit two parts. With repeated stretching to 
several per cent of rupture, the infiection between the parts 

sharp. Both parts may be described by same form of 

n. No hysteresis was observed in stress-strain curve at 

‘an 110°, elongation. Above the inflection point (which 

eeurred at 380° clongation), hysteresis was observed either on 

1 or elongation and its nature depended on whether it 

“uated from an elongation or retraction cycle. Below 380% 
resis occurred on retraction. 

observations form basis for speculating that basic cause 

i'y in rubber must be of a kinetic nature and not related 


War arrangement factors. George V. Smith, USA 


‘0. Wedler, Bernhard, and Hummel, Alfred, Utilization of 

ble Tris mmerverwertung), 2nd. ed., Berlin, Wilhelm Ernst 
hd Sohn, ~ vill + 280 pp. Paper, 15 DM. 

rovides information on the use of crushed burnt bricks 

and coarse aggregates in mortar and concrete, a method 

‘eted to war-caused rubble. Shrinkage of brick rubble 
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concrete is smaller and its elastic extensibility larger than that of 
stone concrete. Its crushing strength is not affected by the fact 
that the strength of bricks is smaller than that of stone, because 
the strength of a concrete cannot exceed that of the cement 
binder. A dense brick-rubble concrete will reach a crushing 
strength of up to 225 kg/cm? and sometimes more, with custom- 
ary cement proportion. Its thermal properties are also ad- 
vantageous, but, contrary to expectations, brick powder has no 
hydraulic properties. — It is estimated that about 30 million m3 of 
brick rubble are available in Berlin, and in the whole of Germany 
about 10 times as much. M. Reiner, Israel 


717. Stanworth, J. E., A nickel-chromium-iron alloy for 
sealing to glass, /. sc’. Instrum. 27, 10, 282-284, Oct. 1950. 

The development is described of a nickel-chromium-iron alloy 
containing 479% nicke] and 5% chromium and matching ordinary 
lead glass as used in manufacture of electrical lamps and valves. 
Stresses in seals made with these materials are low at all tempera- 
tures, even though there is a 60° difference between alloy Curie 
temperature (about 340°) and glass transformation temperature 


(about 400°). From author’s summary 


718. Tyrell, John F., Formability of various alloys for high 
temperature service, 7'rans. Amer. Soc. Metals 42, 405-438, 1950. 

Plastic flow characteristics of 17 high-temperature alloys (eight 
iron base, five nickel base, and four cobalt base) were studied in 
tensile tests, cup tests, drop-hammer forming, and deep drawing 
tests, and results correlated to give comparative formahbility rat- 
ings. Tensile tests at controlled strain rates and temperatures 
indicated that the mechanical equation of state was not applicable 
to the majority of alloys tested, possibly due to their inherent 
metastabilitvy. Tests did show, however, that an increase in 
strain rate or decrease in temperature in the range studied (0 to 
200 F) would increase the formability. In production forming 
tests, precooling the blanks to subatmospheric temperatures im- 
proved the forming behavior appreciably. Two interstage anneals 
(at, 2250 F) could be eliminated in one instance by precooling the 


blank to —100 F before each stage. From author’s summary 


719. Anon., Data on chemicals for ceramic use, Pull. Vat. 
Res. Coun. nat. Acad. Sci., no. 118, 193 pp., June 1949. 


720. Scotchbrook, A. F., Eriv, L., Stout, R. D., and Johnston, 
B. G., Effect of welding on pressure vessel steels, Weld. Res. 
Suppl., no. 4, 6-12, Feb. 1950. 

Investigation is one of a series aimed at learning which fabrica- 
tion operations are harmful to mechanical properties of various 
Lehigh 


notched-bend specimen containing a longitudinal bead weld was 


grades of pressure-vessel steels, and to what extent. 


used. Six plain carbon steels were investigated covering a range 
of grades, carbon contents, thicknesses, and deoxidation practices. 
Comparisons are made between specimens (1) as welded, (2) 
welded and then heat-treated at 500 and 1150 F, (3) prestrained 
and welded, and (4) prestrained, welded, and then heat-treated at 
500 and 1150 FF. Performance is evaluated by transition tempera- 
ture using three criteria: Tx based on percentage of lateral con- 
traction (reduction in width of specimen !'/3. in. below the ma- 
chined notch); 7’, based on energy absorbed in bending (areas 
under load-deflection curve up to point at which load had dropped 
to half its maximum value); and 7’, based on percentage of frac- 
ture area that was cleavage. 

Welding caused a significant rise in 7’, for both unstrained and 
prestrained plate. 7, is found to agree very closely with 7'y for 
unstrained material but is consistently lower than 7'y for strained 
material. Using fracture criteria 7',, welding is indicated to have 
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little or no effect on unstrained plate, whereas in prestrained plate, 
Tp Was raised as much as 75 F by welding. Reviewer considers 
the varied performance indicated by Ty and 7’, particularly note- 
worthy in light of the observations of an earlier Lehigh paper 


Welding J. 


Ty was considered by authors to be the tran- 


r Comparison of notch tests and brittleness criteria,” 
28, 1, 24-s, 1949]. 
sition temperature after a severe but indeterminate cold deform- 
ation and un ler stress conditions pertaining at the base of a sharp 
erack: I x tit 


stress system imposed by machined notch. 


transition temperature of undeformed material under 
Thus, 
opinion, it would be expected that prestraining would have little 
effect on 7, but would raise 7y and thereby lessen the difference 


in reviewer's 


between 7’, and 7’... This was not the case for welded material. 
Ty was raised significantly (30 F or more) by prestraining in 4 out 
Although 


prestraining raised 7g appreciably in only 2 out of 8 steels in the 


of S steels in both the welded and unwelded conditions. 


unwelded condition, prestraining followed by welding with low 
energy input raised 7’ in 5 out of 8 steels and with high energy 
input, in 7 out of 8 steels. Carl ki. Hartbower, USA 

721. Locati, L., and Ferro, A., Residual stresses at surface 
hardening, La Metall. Ital. 42, 1, 22-29, Jan. 1950. 

An investigation of the process of formation of internal stresses 
in pieces undergoing surface hardening. By analyzing the vari- 
ous phases of the thermal treatment, the results of certain experi- 
mental data are explained and the influence of the various factors 
relevant to the phenomenon are disclosed. 

From authors’ summary 


722. Laquer, Henry L., McGee, William E., and Kilpatrick, 
Myra F., The elastic constants of uranium, 7’rans. Amer. Soc. 
Metals 42, 771-784, 1950. 

Elastic constants of five specimens of polverystalline uranium 
metal of known history have been determined by a dynamic 
Young’s modulus is 20.5 & 10" dynes/em? (29.7 & 106 
psi) with an uncertainty of 1%. Shear modulus is 8.34 & 10" 
dynes/em? (12.1 X 10° psi) with an uncertainty of 0.5%. Ae- 
curacy of these measurements is limited primarily by anisotropy 


method. 


and relatively large grain size of available specimens. 
From authors’ summary 


723. Sundara Rao, R. V. G., Elastic constants of the hepta- 
hydrates of magnesium and zinc sulphates, Proc. Indian Acad. 
Sci. 31, 6, 365-370, June 1950. 

The elastic constants of the orthorhombic crystals, magnesium 
and zine sulphate heptahydrates have been determined by the 
The elastic moduli and the compressibilities 
From author’s summary 


ultrasonic method. 


for them are also calculated. 


724. 
resistance of glass (in Swedish), Chalm. Teln. 
no. 97, 34 pp., 1950. 

A method of measuring resistance of glass surfaces to water 


Simmingskold, Bo, Method for determination of water 
Hogskolas Handl., 


attack in all types of glass containers, where average thickness of 
the wall does not exceed 3.5 mm, has been developed on basis of 
experiments covering nine different Swedish glass types with 
highly varying degrees of resistance to water attack. Glass con- 
tainers were filled with distilled water and heated to 121.5 C for 
one hour. The dissolved alkali was then determined by titration 
with 0.01 N hvdrochlorie acid and with methyl! red as indicator. 
The quantity of 0.01 N hydrochloric acid (kn ce) per 100 ce water 
If log (Y) is taken as 
ordinate, and the ratio volume/surface (V/A) as abscissa, the 


is called ‘the water resistance index”? (¥ 


resulting curves for the different glass qualities are approximately 
If the curve for a certain quality of glass is known 


straight lines. 
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from a few determinations on containers with Varving rst 

V/A, it is possible to determine the resistance to water attac| 

every container of this quality where the ratio V/A is know, 
On basis of his investigation, author suggests a table of , 

fication for glass containers, grading the containers according - 

their water resistance determined by his method. . 
From author's summa 


725. Grant, Nicholas J., and Bucklin, Albert G., On p, 
extrapolation of short-time stress-rupture data, 7’: | 
Soc. Met. 42, 720-761, 1950. 

A large number of stress-rupture tests were made oy 
5-590 at test temperatures of 1200 to 1900 F (650 to 1040.C. «.) 
on 8-816 at test temperatures of 1200 to 1500 F (650 to 815) 
These tests had rupture times of from 0.001 hr (3 sec) to 26,000 
Validity of straight lines in log-log and semi-log plots of strpos. 
versus-rupture time and of stress-versus-minimum creep rate js 
A met] 
is suggested and illustrated for predicting long-time performa; 


examined on basis of these extremely extensive tests. 


or performance at other temperatures based on extrapolation 
instability points which are clearly shown in log-log plots of rup. 
ture data. Ifforts are made to analyze data on basis of chemiey 
rate process theory. Finally, a value of “‘true elongation 
determined, which is readily obtained from stress-rupture tev: 
This true elongation appears to establish ductility changes a 
function of increasing time or of decreasing strain rate at a ji 
temperature. From authors’ summar 

726. Godfrey, Douglas, Investigation of fretting corrosion by 
microscopic observation, Nat. adv. Comm. Aero. tech. Note X 
31 pp., Feb. 1950. 730. 

Microscopic observation of contact area between a plane sv: 
face and a convex one leads to conclusion that fretting corrosion» 
caused by removal of finely divided and apparently virgin mater 
due to inherent adhesive forces, and that its primary actioi 
independent. of vibratory motion or high sliding speeds. Ti _— 
fretting corrosion between nonmetals such as glass, quartz, "i 
and mica as well as platinum relegates the role of oxidation ss 
cause to that of a secondary factor. Particularly ingenious \s' 
procedure of microscopic observation through a glass slide of ' 
fretting action as the other surface is being vibrated agains’ \ 
back surface so that progress of phenomenon can be followec 

J. T. Burwell, Jr., Us ie 


727. Cubicciotti, Daniel, and Boyer, William, Stress cor : 
sion cracking of mild steel, Weld. Res. Suppl. 15, 3, 140-145. \! | 4] 
1950. 

Quantitative data of such factors as heat treatment 
metal, concentration, and composition of the corroding liqu: 
given, showing their effects on stress corrosion of mild stee> | N 


' 


was found that some heat treatment was necessary for st 


rosion. Breaking times are recorded after various [eat | 


ments, time of heat treatment, grain size after heat 


concentration of corroding liquid, and temperature 0! 


liquid. The logarithm of breaking time against absolute ' 


ture gives a straight line indicating an activation proces 866 floc 


Grobe, Arthur H., and Roberts, George A., Unnotcit literh 


ag ‘ 
+ 


728. 
impact strength of high speed steels, 7’rans. Amer. > 7 iting t 
686-719, 1950. | ead ¢ 
Unnotched Izod impact tests were conducted on mine ¢! liters 
commercially available high-speed steels, and compariso!)"” t 


results with properties obtained in the bend test \% 
lard tung 


one of these steels. The steels included the stands 
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p-molybdenum and molybdenum high-speed steel types, 


as two high-carbon high-vanadium and three tungsten- 


eli 


Stel high-speed steel was tested over a wide range of austeni- 
y temperatures, 2100 to 2400 F (1150 to 1315 C), while all 
evades were tested after austenitizing at two temperatures, 

higher of Which was selected to represent a normal com- 

18-4-1 and 6-5-4-2 high-speed steels 

» tested over the entire tempering temperature range from 100 
1150 F (38 to 620 C). 


i bevond the range of maximum secondary hardness. 


ially employed value. 
Other steels were tested after tempering 


ymparison of the unnotched Izod impact strength and the 
test propert ies of a tungsten-molybdenum high-speed steel 


From authors’ summary 


729. Lemon, R. C., and Hunsicker, H. Y., Effects of quench- 
ing rate and quench-aging on the tensile properties of aluminum 
alloy 61S, Vrans. Amer. Soc. Metals 42, 357-375, 1950. 

Effects of isothermal heat treating on properties of an Al-Mg-si 
Joy were compared with those of the conventional quenching 

jrempering. To obtain different quenching rates, various sec- 

thicknesses were quenched in various quenching media. 

The properties were found to depend primarily upon quenching 
‘ein a critical temperature range, between 700 and 500 F (370 

260 C). 


luring conventional heat treating the specimens were left at 


Type of heat treating had little influence. However, 

m temperature after quenching (‘‘natural aging’) before being 
itted to tempering, their strength was adversely affected. 

G. Sachs, USA 


730. Spretnak, J. W., and Busby, C. C., Pre-bore quench for 
hollow cylinders, 7vans. Amer. Soc. Metals 42, 270-282, 1950. 
Results are given showing effect of pre-bore quenching on 
inimum depth of notch required to cause cracking of standard 
mens, 6.5 in. OD, 2.75 in. ID, and 0.5 in. thick. 


“bore-lead” quenching as it is sometimes called 


Pre-bore 
enching (or 
lves a Water quench of bore for a certain period of time, prior 
simultaneous quenching of both bore and outer surfaces of hol- 
vlinders, As pre-bore time is increased, probability of 
li-cracking unnotehed bore material (ID cracking) in a 
w cylinder rapidly decreases, while the probability of crack- 
zouter material (OD cracking) first increases, passes through a 
num, and then decreases. 
\sa result of this study, the mechanism involved in pre-bore 
ling treatments is now better understood. Through use 
i pre-bore quenching operation, position of thermal midwall 
therefore, that of last austenite to transform can be con- 
From authors’ summary 


Mechanics of Forming and Cutting 
(See also Rev. 718) 


731. Putz, Fritz, Tool handbook on cutting tools for metal 
Working ‘in German), Miinchen, Carl Hanser Verlag, 1950, 418 pp., 

‘igs. DM 34. 

Information is given on cutting tools in manufacturing: (1) 
aterial and its heat treatment; (2) boring tools; (3) 
‘erbores & countersinks; (4) broaches & reamers; (5) screw- 

ktools; (6) milling-machine tools of all kinds; (7) internal- 

(8) milling-machine tools with interchangeable 

4) gear-cutting tools; (10) hard-metal tools; (11) tool 

e: (12) tool reworking; and (13) care of tools. 

W. E. Cooper, USA 


1 cutte rs: 





103 


732. Wilkinson, R. G., and Fox, F. A., The hot working of 
magnesium and its alloys, J. /nst. Metals76, part 5, 473-500, 1950. 

British practice in the hot working of magnesium and its alloys 
is summarized. The crystallographic structure and straining 
characteristics are reviewed briefly. Composition of common 
alloys of magnesium are enumerated. Bulk of paper deals with 
the practices of rolling, cogging, extruding, and forging of mag- 
nesium alloys. Descriptions of processes and equipment, work- 
ing temperatures, preparat ion of stock, and processing speeds are 


included. William Sehroeder, USA 


733. Cook, Maurice, and Davis, Edwin, The hot working of 
copper and copper alloys, ./. /ns/. Meta/s 76, part 5, 501 526, 1950 
A condensed summary of British experience with hot working 
of copper and copper alloys is presented. — lffects of composition, 
impurities and working temperatures on hot workability are re- 
viewed. Worka- 


bility of the following are discussed in somewhat greater detail: 


Tests for hot workability are discussed briefly. 


Commercial copper; copper-zine alloys; nickel-bearing alloys: 


aluminum bronze; and silicon bronze. Brief reference is made to 
typical features of such processes as rolling, extrusion, piercing, 
and forging. William Schroeder, USA 

734. Kasz, F., and Varley, P. C., The hot rolling of aluminium 
and its alloys, J. Jnst. Metals 76, part 5, 407-428, 1950. 

In order to study the mode of deformation during the hot rolling 
process, lengths of wire of an alloy of aluminum with 2°; copper 
were inserted in vertical holes drilled through a slab of commercial 
aluminum, After rolling, latter was sectioned and etched, by 
which the inserts showed up against pure aluminum. In cente 
of slab, wire is bowed backward while the extremities are normal 
to surface of slab. Lower end of wire shows a stagger with re- 
spect to top end. This is probably connected with the observa- 
tion that upper roll normally transmits most power. 


C. Zwikker, Net herlands 


735. Drucker, D. C., and Ekstein, H., A dimensional analysis 
of metal cutting, J. appl. Phys. 21, 2, 104-107, Feb. 1950. 

Dimensional analysis is used to study behavior of metal during 
Authors that the 
established by Piispanen and independently by Merchant and 


machining. show functional relationships 
ernst for idealized metal cutting can be obtained by this method 
They further show that variables considered in ideal case are 
insufficient to account for effects of depth of cut and cutting 
speed on specific cutting foree. 

Authors have attempted to list a number of possible independ- 
ent variables and have formed arbitrary dimensionless groups, 
including cutting speed and depth of cut, which may be functions 
of dimensionless ratios such as shear angle, ratio of horizontal 
cutting force per unit width to product of depth of cut and shear 
strength, or certain temperature ratios at shear plane. 

Reviewer believes that an analysis such as given by authors 
may provide a basis for interpreting known experimental results 
and serve as guide for future experimental and theoretical investi- 
gations. rich G. Thomsen, USA 
736. Underwood, L. R., The rolling of metals. Theory and 
experiment, Vol. I, New York, John Wiley & Sons, Ine. 1950, 
$6.50. 


This research record, which fills two volumes, amplifies report 


xv + 344 pp. 


prepared by author for the Rolling Mill Research Subcommittee 


of the British Iron and Steel Federation. It aims to bring to 


gether information scattered throughout literature of several 


languages on the closely limited subject of rolling of flat materials 
Siebel, 


between plain eylindrical rolls. Theories proposed by 
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on Karman, Tselikov, Nadai, Orowan, and others for predicting 


roiling load and power and effects of variation in operating condi- 
tions are clearly explained and critically reviewed in light of pub- 
lished experimental evidence. A classified bibliography of over 


150 references, with strong representation of European, and 


specifically German contributions to the problem adds considera- 
biv to value ol this work. 

\rrangement of subject matter is well adapted to assist reader 
in assimilating facts and theories about interaction of type, thick- 


rolled, roll 


rolls 


ness, and width of material to be diameter and 


reduction, friction between and material, 


‘ draught” or 


rolling speed and temperature, effect of front and back tension, 


etc. 

First volume covers the more fundamental aspects of subject, 
such as forward ship, frietion, and friction-hill theories of rolling, 
and methods of calculation of roll load based upon them. An 
idealized problem is first treated wherein both pressure distribu- 
tion and friction coefficient are assumed constant over are of con- 
tact, and vertical plane slices of bar are stipulated to remain plane 
and vertical during rolling. With the fundamental aspects of 
the force equilibrium clarified by this simple example, reader is 
led on to an analysis of more complex effects, such as work harden- 
ing (in cold rolling) and variation in compression rate (in hot 
rolling), front and/or back tension, and roll flattening. 

Second volume (not vet available for review) is stated to deal 
with lateral spread, which makes the problem one of three dimen- 
sions, and application of results to practical rolling problems. 


A. R. C. Markl, USA 


737. Sloan, J. J.. Deep drawing and stamping of airplane 
parts (in French), Mach. Mod. 44, 9-14, Feb. 1950. 

After some general remarks on deep drawing, a number of 
examples are given of airplane parts produced by deep-drawing 
and stamping processes. Limits of height to width ratios of 
finished product and the minimum radii of curvature related to 
sheet thickness are given for steel and aluminum. 


C. Zwikker, Netherlands 


Hydraulics; Cavitation; Transport 
(See also Rev. 761) 


Escande, L., Oscillations between connected reservoirs 
R. Acad. Sci. Paris 230, 10, 924-925, Mar. 1950. 
The analytical solution of the problem of three reservoirs is 


738. 
in French), ©. 
established negleeting the losses of charge. If these losses are not 
negligible, or for n reservoirs, the oscillations must be determined 


through a finite differences calculation. © G. De Marchi, Italy 


739. 
models of standard port installations (in French), Rev. gen. 


15, 59-78, Mar.-Apr. 1949. 
Paper reports on a series of systematic model studies on wave 


Laurent, J., and Orgeron, C., Experiments on reduced 
Hyd. 


action inside a harbor. The main harbor is supposed to be 800 m 
in the square, with an outer harbor (avent-port) 800 m wide but of 
varying lengths (400, 800, and 1200 m). Different wave types 
(wave length = 50, 90, and 130 m) were tested for varying sea 


Wave 


heights inside outer harbor and main harbor were messured for 


depths and shape and width of entrance in outer harbor, 
all these varying conditions. A harbor with lateral entrance was 
also tested. It is probably the first time that svstematie studies 
of this type have been earried out on harbor models and pub- 
lished, giving a good idea of the importance of these different ele- 


ments on wave height inside harbor. 


Charles Jaeger, England 





APPLIED MECHANICS REVIEWS 

















































740. Escande, L., Hydrodynamic similitude and Studies op , 
reduced models (in Spanish), Tecn. Metalurg. 5, 385-396, x ‘i 
1949. 

First part of paper summarizes laws of similarity for hydra | 
model tests (Froude and Reynolds). Second part deseri}jes ei 
which author carried out at Toulouse in the last 25 years wi: 
view to determining validity of these laws. He mentions tects 
spillways and pressure pipes carried out at different seales jn , 
to compare results; also, tests on falling of bodies in water ay 
unsvmmetric flow in channels and rivers. 


} 


Charles Jaeger, Engl) 


741. Lamoen, J., Tests on reduced models of weirs, secon; 
part (in French), Bull. Centre Etud. Constr. genie civ, H 
Fluviale 4, 321-373, 1949. 

In a previous paper, author described the model tests 
small Grosses Battes dam. In this second paper he analyzes 
In first part he deseribes how 
reproduced on the model the conditions which occurred in jis : 


erosion produced at toe of dam. 


In second part he stu 


Atlit’s 


during unexpected flood conditions. 
means of avoiding dangerous erosion in the future. An appen 
reproduces theory of the venturi flume and theory of an isoly: 
jet of water entering a solid mass of water (G.D. Mattioli. 74 
theory . 

Charles Jaeger, En 


742. Alméras, P., On the notion of singular loss of head 
French), Int. Assn. hyd. Str. Res. UI—S, 10 pp., Sept. 1949 
The notion of head loss still needs a clear definition in s 
cases of transitions in pipes and open channels. No proposi! 
is made for this definition by author. 
(i. De Marehi, I: 


743. Hansen, M., On the discharge problem (in Cer 
V DiI-Forschungsheft., 428, 32 pp., 1950. 

A series of experiments on the discharge from circular ori 
conducted by author in 1939, and the reworking of previous 
perimental results had shown that it was not possible to attem 
normalization based on consideration of Reynolds number a 
The question 


therefore, re-examined theoretically, starting from Treff> a)- 747 


as was done for the flow through nozzles. 


proximate solution for irrotational motion and taking into a- appa 
count all circumstances upon which flow should be depen ar) 
Analysis has s! Re. 
that the discharge coefficient @ should be considered as 2 func! Helen 
of the expression We(1 + d/H)Re’’?, with We = 2ydH_ a (Welvrs —e 
number) and Re = Qd/fv (Reynolds number) (d orifice diame’ 
H head, y specific weight, o surface tension, Q discharge, / or! 
Reworking the experiment 
sulis on this basis has confirmed the theoretical analysis. 

Duilio Citrini, I 


gravity effect, resistances, surface tension. 


area, v kinematic viscosity). 


In 
744. Gentilini, B., On the flow through exterior cylindric Is 
nozzles and on the head losses at the entrance of a condu 
in French), Int. Assn. hyd. Str. Res. UI-8, 7 pp. ™ 748. 
1949. ton p 
Report on experiments made at Milan on three evlind 0) 
nozzles having the diameters d = 4,6, 8em. Values obtained proach 
discharge coefficient m in the formula q = ma(2gh)"? are Tepe” s 
tively 0.816, 0.814, and 0.808: those of entrance loss coef’ 
AX = (1 — m?)/m?, from 0.49 to 0.52. The ratio p/y/ reaches t! Lagray 
value —0.9 at the interior surface of nozzle, and the value —!* har 
on the axis. Lulerj 
G. De Marchi, Its Auth 
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-45, Gilbarg, David, and Serrin, James, Free boundaries 
.nd jets in the theory of cavitation, //. Math. Phys. 29, 1, 1-12, 


tends theory of finite cavity and reéntrant jet observed 
lind projectile entering water at high speed. Two- 
| model is used, differing from classical one only in 

: that cavity pressure is less than that in undisturbed 

fue two boundary streamlines of cavity must then be con- 

. wad interior of cavity and bend around to form a for- 
rd-directed Jet. 
es r of body is avoided by using mathematical artifice that 


Unsteadiness actually occurring when jet 


ma second sheet of flow plane. 
\lerhod of solution is to map velocity plane on plane of com- 
ity potential, using a generalization of Schwarz-Chris- 
ila applying to certain polygonal Riemannian mani- 
ell as to plane polygons. Solution given for inclined 


plate and wedge is shown to agree with special cases already 
\erhod of solution for curved bodies is given analogous to 
(jvita theory of classical free-boundary flows. 


B. G. Rightmire, USA 


740. Eujen, E., Measurement of small liquid velocities (in 


Germa treh. tech. Messen 168, t2, Jan. 1950. 


\n iustrument operating on a variation of hot-wire principle 
developed at) Max-Plank-Institute, Goettingen, for 

suring liquid (water) velocities ranging from several em/see to 
Similar to an impact tube in appearance, it has an 
heated head with a copper-constantan thermocouple. 

erence junction is located at trailing end of probe. The 

nit caused by difference in temperature between heated 
1.210 4.15 watt input) and liquid is approximately propor- 
~juare root of flow velocity. Instrument has to be cali- 
lividually; is sensitive to changes of liquid tempera- 
ticularly at low velocities; is influenced by radiating 
ls, and free surfaces which affect the heat transfer. In 
< flow it shows the mean of square root of velocity. It 
© used for air and gases; however, its main advantages 
uring liquids where hot-wire instruments have not been 


O. E. Teichmann, USA 


747. Balloffet, Armando, Applications of the Hele-Shaw 
apparatus (in Spanish), Ciene. y. Teen. 114, 575, 191-206, May 


Results are presented of different experiments made with the 
‘Ivle-shaw device on the flow through elliptical contractions. 
mriments made by Hunter Rouse and M. M. Hassan using a 
lunensional hydroelectrical analogy for the same type of 
‘ions have been used as a reference. 
From author's summary 


Incompressible Flow: Laminar; Viscous 
(See also Revs. 628, 745, 824, 844, 863, 864, 950) 


748. Kondo, Kazuo, On the vortex theory and the accelera- 
hon potential, J. Jap. Soc. appl. Mech. 3, 10-14, 1950. 
“iject of paper is to demonstrate equivalence of the two ap- 
vaches mentioned in title. Paper contains some significant 
* Which suggest a confusion in the mind of author as to the 
sol the Eulerian (relative to a fixed point in space) and the 
“agrangian (relative to a fluid particle) viewpoints in hydrody- 
“aues, Velocity potential ® and acceleration potential @ are 
“eran and Lagrangian quantities, respectively, so OP/Ot # @. 
Author's « quations (1.1), (1.2), and righthand formulas at bottom 
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of p. 12 are, the refore, invalid as the, stand Much of subse juent 
material can be salvaged, but operation is much more elaborate 
than merely replacing O Ot by D Dt throughout, and may 
appropriatels be done only Dy author. 


Courtesy of Mathematical Reviews ko. Pinney 


749. Magyar, F., Contribution to the field theory of liquid 
vortices (in German), Ost. Ing.-Arch. 3, 241-246, 1949. 

This paper contains one of the Irequent re liscoveries and. in 
terpretations of Lamb’s form of Bernoulli's theorem [ Proc. 
London math, Soe. (1) 9, 91-92, 1878: “Hydrodynamics,” 6t! 
1932, §165]. 

C. Truesdell, USA 


ed., Cam. ridge University Press, 


750. Laitone, E. V., Approximate incompressible flow solu- 
tions for slender polygons, /. wero. Sci. 17, 875-376, 1950. 


751. Eisenberg, Phillip, An approximate solution for incom- 
pressible flow about an ellipsoid near a plane wall, J. «ppl. 
Mech. 17, 154-158, 1950 

The incompressible potential flow past an ellipsoid near a plane 
wall parallel to its axis is approximated by using a disturbance 
potential equal to a multiple (suitably chosen) of the sum of that 
due to the ellipsoid and its image ellipsoid separately. Theory is 


compared with experiment. M. J. Lighthill, UsA 


752. Ertel, Hans, and Rossby, Carl-Gustav, A new preserv- 
ing law of hydrodynamics (in German), S-B Deutsch. Ahad 
Wiss. Berlin Math.- Nat. Kl. no. 1, 10 pp., 1949. 

The authors prove a result which can be stated as follows. 
Given a circulation-preserving motion 
potential is @*,1.e.,a = —grad $*, where a is the acceleration, de- 
fine W S'(v?/2 — @*)dt. Then 


whose acceleration- 


(D/Dt) fow+(v — grad W)} = 0 


where D/ Di is the material derivative, ¢@ is the specific volume, w 
When the sam 


motion is viewed by an observer in a coordinate system rotating 


is the vorticity vector, v is the velocity vector. 


with respect to that in which it is cireulation-preserving, the 
authors show that a result of the same form but with a somewhat 
different funetion W continues to hold. The proofs employ the 
The authors 
promise to publish eulerian proofs in another paper. 

C. Truesdell, USA 


Lagrangian description, and are rather elaborate. 


753. Preston, J. H., The steady circulatory flow about a 
circular cylinder with uniformly distributed suction at the surface, 
Aero. Quart. 1, 4, 319-338, Feb. 1950. 

Work is concerned with finding ways and means of alleviating 
gust loads and rough air travel. Information is sought about 
effect of surface suction on circulation flow. If suction can be 
used to maintain steady circulation, then lift becomes inde- 
pendent of angle of attack and vertical gusts are alleviated 
Exact solutions of the Navier-Stokes equations are found for 
three basic cases on a circular cylinder: (a) Cylinder at rest, 
circulation at infinity; (b) cylinder rotating, no circulation at in- 
finity; and (c) eylinder in rotation, circulation at infinity. The 
solutions are relatively straightforward and are not affected other 
than by the addition of a new velocity component if a uniform 
stream parallel to cylinder axis is added in setting of the problem. 
A suction Reynolds number of two is found to be the lower limit 
for maintenance of steady circulation flow. Curves are presented 
for the distribution in velocity for suction Reynolds numbers of 
2.5 and up. M. G. Seherberg, USA 
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754. Hausenblas, H., The non-isothermal laminar flow of a 
viscous fluid through narrow slits and capillary tubes (in German), 
Ingen.- Arch. 18, 3, 151-166, 1950. 

Lubrication phenomena cause interest in viscosity determina- 
tions at high velocities in which account must be taken of modifi- 
cations to Poiseuille flow due to heat generated by viscous dlis- 
sipation. Author treats mathematically the axisvmmetric cases 
of fully developed high-speed laminar flow of an incompressible 
fluid between infinite parallel plates and in a eylindrical conduit. 
The resulting one-dimensional momentum equation and energy 
equation are solved simultaneously for velocity and temperature 
distributions in the transverse coordinate for these two cases, 
under assumption of a temperature-dependent viscosity coefficient 
and a nonnegligible dissipation function. Boundary conditions 
are zero slip and constant wall temperature. For a linear vis- 
cosity temperature variation, equations reduce to an ordinary 
Bessel equation, soluble in closed form. Author sketches a step- 
wise graphical solution for arbitrary viscosity variation. 

Compared to isothermal Poiseuille flow, discharge is consider- 
ably increased, and velocity profiles are sharpened at the axis, 
Temperature profiles for slit and capillary flow are approxi- 


mately fourth-order parabolas. © Lawrence M. Grossman, USA 


755. Carter, A. D. S., and Hughes, Hazel P., A theoretical 
investigation into the effect of profile shape on the performance of 
aerofoils in cascade, ero. Res. Coun. Rep. Mem., R. & M. 2384, 
39 pp., 1950. 

A limited theoretical investigation has been carried out. Sev- 
eral conclusions are reached on relative performance of various 
airfoils. In addition, a deviation rule is given for parabolic-are 
cambered airfoils. As a guide to computors, ete., a fully worked- 
out example in a form suitable for routine calculation is given in 


an appendix. From authors’ summary 


756. Souriau, Jean-Marie, and Chastenet de Géry, Jéréme, 
Extension of the Kiissner-method on thick profiles (in French), 
(. R. Acad. Sei. Paris 230, 1828-1830, May 1950. 

The unsteady motion of an airfoil of finite thickness in two- 
dimensional, incompressible flow is treated by superimposing on 
the exact solution (nonlinear boundary condition) for steady 
flow over the profile an unsteady flow perturbation, and linearizing 
with respect to the amplitude of the latter. The resulting problem 
for the perturbation potential than may be solved by known 
methods [INiissner, Luftfahrtforsch. 17, 370-378, 1940; Nat. 
adv. Comm. Aero. tech. Memo. 979, 1941.] J. W. Miles, USA 


757. Taylor, Geoffrey, The instability of liquid surfaces when 
accelerated in a direction perpendicular to their planes. I, Proc. 
roy. Soc. Lond, Ser. A, 201, no. 1065, 192 196, Mar. 1950. 

Consider two superposed perfect fluids of densities p; and p» 
accelerated in a direction perpendicular to their interface. 
Assuming «a small wavelike initial disturbance of this surface, 
author shows that surface is stable or unstable according to 
whether acceleration is directed from heavier to lighter fluid, or 
vice versa. In case of instability, the disturbance will increase ex- 
ponentially with time whereby the rate of development. of insta- 
- pr)/(p2 + pr)f’ 
on assumption that amplitude of disturbance is small in compari- 


bility is proportional to } (pe Analysis is based 
son with the wave length. Relationship is given between rate of 
development of disturbance, densities, acceleration, and wave 
length. For ease of an accelerated liquid sheet of uniform thick- 
ness with density large compared with that of surrounding air, 
similar caleulations are made. Jexperimental work by D. J. Lewis 
to be described in part IT (in press) has been designed to test 


Hl. Gortler, Germany 


theoretical conclusions. 





APPLIED MECHANICS REVIEWs 





758. Havelock, T. H., The forces on a submerged spheroid 
moving in a circular path, Proc. roy. Soc. Lond. Ser. A, 201, 104 
1950. 

Paper is an approach to study of the wave resistance on an gy. 


bitrary submerged body moving in a circular path. A previous) 
obtained expression for the velocity potential due to an infinites. 
mal step in the motion of a submerged source is applied to obra 
the relative steady state for a finite motion of it. It is then possi 
ble to determine effect of a submerged doublet, or of a sphere 
When radius of path is bigger than its depth, no substantia 
difference exists between resistance due to this motion and tha 
due toa rectilinear motion with the same linear speed. Analogoys 
calculations and conclusions are carried out for a prolate spheroid 
G. Moretti, Argentina 


759. Korvin-Kroukovsky, B. V., Lift of planing surfaces, ,/ 
aero. Set. 17, 9, 597-599, Sept. 1950. 

It is shown that the mathematical analysis of the lilt of a fa: 
plate planing on the surface of water at a small angle of trim wel 
agrees with the experiment. if, in the theoretical formula, the 
value mw for dC,/da@ is replaced by 2.3, and if proper account 
taken of downwash and transverse component of the flow. 

Heinz Parkus, Austria 


760. Riessner, Eric, Nete on the theory of lifting surfaces, 
Proce. nat. Acad. Sci. Wash. 35, 4, 208-215, Apr. 1949. 

Paper begins with the integral equation of a thin lifting surfs 
for a rectangular wing in incompressible inviseid flow. I: 
shown how the Prandtl lifting-line approximation for the lift dis- 
tribution is obtained by neglecting a term in one integral, and 
how the analogous equation of Weissinger’s “‘F-method” |Zent) 
fiir Wissenschaftliches Berichtswesen des Generalluftzeugmeis' ers 
Forschungsber., no. 1553 (1942 translated in Nat. adv. Con 
Aero. tech. Memo. 1120 (1947 Rev 1, 509] is obtained | 
making less drastie approximations to this same term. Final) 
Weissinger’s “‘Z-method’’ results from a further approximat 
which, author points out, Is only consistent with the prey 
ones. 

Author now proposes a new procedure, which involves ¢! 
integral equations for both lift and moment distributions, w1 
are obtained from the original integral equation by integrating 
across the chord according to Munk’s well-known formulas 
plane airfoil theory. The assumptions made here in reducing the 
troublesome integral are less restrictive than in Weissinger’s work 
and the new equations are applicable to problems outside th 
scope of a lifting-line proceedure. An example is given. It 8 
mentioned that. method could be extended to an n-equation pro- 
cedure by forming n integrals of Munk’s type. 

W. R. Sears, USA 


761. Raynaud, J. P., Pseudo-plastic transport (in fri 
Int. Assn. hyd. Str. Res. 11-10, 13 pp., Sept. 1°49. 

Paper deals with theoretical aspects of the flow of a mixtt" 
fine particles, such as silt and bentonite, which can occur a 
pseudoplastie flow. 

A theory analogous to the usual turbulent flow theory | 
veloped in which a transition oecurs between turbulent flow 4! 
plastic flow near the wall of a pipe. Assuming the concentra! 
distribution as suggested by Sehmidt-Rouse and a linear dist) 
tion of tangential forces from center to wall, author derives an ° 
pression based on the velocity-distribuiion law of Prand! 
which the different factors affecting thiekness of the plastic ! 
appear. It is found that the latter is different from the thicknes 
of a laminar film for same velocity distribution, that both lam 
and plastic layer can appear together in a suspension flow 
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thickness of the upper-plastic film in a pipe is larger than 
lerlaver. Finally, author discusses how this characteristic 
the friction factor in a pipe. 
G. A. T. Hevndrickx, Belgium 


762. Robinson, J. V., Rise of air bubbles in aircraft lubricat- 
ing oils, \at adv. Comm. Aero. tech. Note 2033, 24 pp., Feb. 1950. 
The rates of rise of small air bubbles, up to 2-mm diam, are 
sured at room temperature in an undoped oil (Aeroshell 120), 

» same oil containing foam inhibitors, and in an oil containing 
wating additives. Bubbles in undoped oil obey Stokes’ law, 

of rise being proportional to square of apparent diameter and 
rsely proportional to viscosity of oil. Bubbles in oils con- 

gy the additives rise more slowly than predicted by Stokes’ 

oy, and rate of rise decreases as distance bubbles travel in- 
wes. These observations are interpreted as signifying that 
indoped oil there is no structure in liquid shell surrounding the 
bubble. In oils containing lubricating and antifoaming additives, 
hick shell of material surrounding bubble moves with the 
A method is derived 


ibble, impeding its passage through oil. 
‘ulate the thickness of liquid shell which would have to 
ve with bubbles in doped oils to account for abnormally slow 


it W. Kochanowski, Germany 


763. Davies, R. M., and Taylor, Sir Goeffrey, The mechanics of 
large bubbles rising through extended liquids and through liquids 
in tubes, Proc. roy. Soc. Lond. Ser. A, 200, 1062, 375-390, Feb. 
1450 

Part I describes measurements of shape and rate of rise of air 
bubbles varying in volume from 1.5 to 200 em* when they rise 
through nitrobenzene or water. Measurements of photographs of 

ubbles formed in nitrobenzene show that the greater part of 
ipper surface is always spherical. A theoretical discussion, based 

n assumption that pressure over front of bubble is same as that 

ideal hydrodynamic flow round a sphere, shows that the 
velocity of rise U should be related to the radius of curvature ? 
n the region of the vertex, by the equation U = 2/3(gR)"?; 
igreement between this relationship and experimental results is 
xcellent. 

For geometrically similar bubbles of such large diameter that 
‘he drag coefficient would be independent of Reynolds number, it 
vould be expeeted that U’ would be proportional to the sixth root 

‘the volume V; measurements of eighty-eight bubbles show 
siderable seatter in the values of U/V'/*, although there is no 
‘ystematic variation in the value of this ratio with volume. 

Part If: Phough characteristics of a large bubble are associated 

th observed fact that hydrodynamic pressure on front of a 
‘pherical cap moving through a fluid is nearly the same as that on 

complete sphere, the mechanies of a rising bubble cannot be 

mupletely understood till observed pressure distribution on a 

ierical cap is understood. Failing this, the ease of a large 
ble running up a cireular tube filled with water and emptying 
the bottom is capable of being analyzed completely beeause 
is not then followed by a wake. An approximate ealeula- 


siows the the velocity U of rise is U = 0.46(ga)' *, where a 


the radius. Experiments with a tube 7.9 em diam gave 
(trom 20.1 to 30.6 em/sec, corresponding with values 


from 0.466 to 0.490. From authors’ summary 


704. Cooke, J. C., The boundary layer of a class of infinite 
yawed cylinders, Proc. Camb. phil. Soc. 46, part 4, 645-648, Oct. 


fo} 


boundary-layer equations are solved exactly for ease where 
‘| velocity component normal to cylinder axis (chordwise 


u torm ( = cx™ or ce™., Paper demonstrates that the 
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chordwise and spanwise velocity components are obtainable from 
the two-dimensional analysis of Falkner and Skan. Tables are 
given for spanwise-boundary-laver velocity profiles for various 


values of B = 2m/m + 1. Alvin H. Sacks, USA 


705. Kito, Fumiki, On the secondary vortex generated in a 
bent-pipe of elliptical cross section (in Japanese), J. Jap. Soe. 
appl. Mech., 73-75, 1950. 

Paper considers a laminar flow of a viscous liquid through a 
bent pipe whose cross section has elliptical form. Assuming that 
radius R of bend is large in comparison with the radii (a, >) of 
cross section, author obtains amount of secondary vortex flow 
which will take place in cross section of pipe. 

From author's summary 


766. Supino, Giulio, On the irrotational motion of viscous 
liquids (in Italian) Att?. Accad. Naz. Lincet R. Cl. Sct, Fis. Mat, 
Nat. 6, 708-710, 1949. 

(See Rev 3, 2370.) Author shows that if in a motion of a viscous 
incompressible fluid the vorticity vector is irrotational, then rate 
of dissipation of energy must equal rate at which the viscous 
stresses do work (both in the interior of the fluid and on its 
boundaries). Objective of this note is apparently to answer an 
objection raised by Poincaré (‘Theorie des tourbillions,’” Paris, 
1893, p. 194) against Navier’s dynamical equation, founded upon 
the fact that in an irrotational motion of a viscous incompressible- 
fluid internal dissipation of energy vanishes. The objection has 
never seemed clear to reviewer, nor does author’s explanation. 


C. Truesdell, USA 


767. Tomotika, S., and Aoi, T., The steady flow of viscous 
fluid past a sphere and circular cylinder at small Reynolds 
numbers, Quart. J. Mech. appl. Math. 3, 140-161, 1950. 

Using Oseen’s linearization of the Navier-Stokes equations and 
a method of solution similar to Goldstein’s [Proc. roy. Soc. Lond. 
Ser. A, 123, 225-235, 1929], authors have made detailed ecomputa- 
tions of the steady-flow patterns around a sphere and a circular 
evlinder for small Reynolds numbers. They find that for a 
fevnolds number (based on radius) as small as 0.1, a stationary 
vortex ring exists behind the sphere, and that for a Reynolds 
number as small as 0.05 a stationary vortex pair exists behind the 
evlinder. They find, also, that for a sphere the frictional drag is 
twice the pressure drag (a well-known result for the Stokes ap- 
proximation) and that for the cylinder they are equal, A com- 
putation of the drag coefficient of a evlinder, based on three terms 
of series expansion, is also given for several small Reynolds num- 
bers (from 0.8 to8). J. V. Wehausen, USA 


768. Viguier, Gabriel, Metric notions connected with the 
Riccati and Schrodinger equations appearing in the study of the 
motion of a viscous liquid (in French), C. R. Acad. Sez. Paris 230, 
1343-1344, 1950. 

In the problem of one-dimensional unsteady flow of an incom- 
pressible viscous fluid under the influence of a body foree, the 
equation of motion is shown to be reducible to either that of Ric- 
cati or the special case of Schrédinger’s equation for motion of a 
linear harmonie oscillator. 

Courtesy of Vathematical Reviews Y. H. Kuo. USA 


769. Hagerty, W. W., Use of an optical property of glycerine- 
water solutions to study viscous fluid-flow problems, J. app. 
Vech. 17, 1, 54-58, Mar. 1950. 

For glyveerin-water solutions of certain concentrations in 
steady flow, lines become visible in the fluid in ordinary light. It 


appears that these lines represent planes of equal rate of shear, 


t 
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number of lines in a given space being proportional to velocity 
gradient. Lines are visible for glycerine concentrations greater 
than 70°), and their clarity increases with concentration up to at 
least 95°. If flow is suddenly stopped, lines persist for a time. 
Phenomenon has been used to study vortexes formed in flow be- 
tween an inner rotating evlinder and a fixed outer cylinder, with 
fixed end plates. Method should be useful in many other prob- 
lems of steady viscous flow. Explanation of the effect is not yet 
known, but author makes several suggestions. 


W. A. Mair, England 


770. Brédel, Walter, Theory of plane, symmetrical intake 
diffusers, Vat. adv. Comm. Aero. tech. Note 1267,76 pp., Apr. 1950. 

Author investigates theoretically two-dimensional diffusors in 
incompressible, inviscid flow. Work is extension of Ruden’s 
theory (NACA T.M. 1279) to include a range of operating condi- 
tions and permits calculation of diffusor types different from those 
of Ruden. Objective is to find diffusor forms for which wall 
thickness is small and velocity inerease near entrance is small. 
Parallel strip in z plane is transformed into diffusor forms in & 
plane. Pressure distribution measurements are compared with 
theory for two diffusors and several ratios of internal to flight 


velocity. Agreement is good. A. M. IXuethe, USA 


Compressible Flow, Gas Dynamics 


(See also Revs. 752, 753, 820, 821, 823, 847, 852, 853, 
862, 877, 885, 906, 912) 


771. Miles, John W., co simple plan forms in supersonic 
flow, J. aero. Sci. 17, 2, p. 127, Feb. 1950. 

Author points out that oa theory (i.e., ealeulation of flow at 
any spanwise station as though two-dimensional) is valid for 
computation of forces and moments on any simple plan form with 
a straight trailing edge in steady or unsteady supersonic flow. 
(Simple plan form is one for which component of free-stream 
velocity normal to boundary is everywhere supersonic. ) 


Walter G. Vincenti, USA 


772. Goodman, Theodore R., The problem of edges in the 
doublet distribution method of obtaining supersonic lift, ./. aero. 
Sci. 17, 376-378 1950. 


773. Bergman, Stefan, On tables for the determination of 
transonic flow patterns, /larv. Univ. Grad. School Engnq., 
Tech. Rep. 12, 1949. 

See Rev 2, 1162. 


774. Fletcher, C. H., Weimer, D. K., and Bleakney, W., 
Pressure behind a shock wave diffracted through a small angle, 
Phys. Rev. 78, 5, 634-635, June 1950. 

Densities behind a shock wave diffracted through a small angle 
were obtained experimentally by means of an interferometer. 
These were converted to pressures (by assumption of isentropy) 
and compared with theoretical predictions of M. J. Lighthill. 
Agreement between theory and experimental observations seems 
very satisfactory. H. Polachek, USA 

775. Von Neumann, J., and Richtmyer, R. D., A method for 
the numerical calculation of hydrodynamic shocks, J. appl. 
Phys. 21, 3, 232-237, Mar. 1950. 

In a stepwise numerical procedure the presence of shock dis- 
continuities adds complications because of conditions which must 
be fulfilled across the shock wave. If, however, certain artificial 


dissipative terms are introduced into the basic equations, the 
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shock discontinuities are no longer present but are replaced py 
continuous regions of the flow in which there are large gradien: 


of pressure and velocity; hence, necessity of complicating shook 


The dissipative terms must be chose so 
that, as these terms are made smaller and smaller, the soly: 


conditions is eliminated. 


approaches the usual one in which shock is considered as a disco) 
This idea is applied to the one-dimensional ease in whieh 
Metho ;. how. 


ever, is applicable to more general one-dimensional cases and jy 


tinuity. 
shock wave is traveling at a constant velocity. 
principle to higher dimensions. An equivalent system of dif. 
ference equations for one-dimensional case is derived, and stg. 
bility conditions for this system are given. 


H. Yoshihara, USA 


776. Pike, H. H. M., Mechanism of detonation, Va/ii;+ 165, 
4189, 214-216, Feb. 11, 1950. 

Concise report of a discussion hele 1 November 10, 1949, by the 
toval Society. W. G. Penney, G. I. Taylor, H. Jones, W, \f. 
Evans, C. A. Adams, J. 8S. Fatal att, R. M. Davies 
Bowden, and A. R. Ubbelohde participated. The form and thick- 
ness of the reaction zone were the principal topics 

Jane M. Dewey, USA 





777. Zeldovich, Y. B., Theory of combustion and detonation 
of gases, Headq. Air Mat. Comm. Wright-Patterson Air Force 
Base, Dayton, Ohio, Tech. Rep. no. F-TS-1226-1A, 118 pp., M 
1949. 


Translation from “Teoriva goreniya i detonatsii gasov”’ (1944), 


778. Ovsyannikov, L. V., On a gas flow with a straight 
transition line (in Russian), Prikl. Mat. Mekh. 13, 5, 537-542, 
Sept.-Oct. 1949. 

Author claims to have obtained a solution of the differential 
equation of a two-dimensional gas flow which describes a sub- 
in a symmetrical jet which becomes sonic along a 
straight line L perpendicular to the axis of the jet. The stream- 
lines intersect L at right angles. The solution is obtained as 4 
limiting ease of Chaplvgin’s well-known solution describing a 
purely subsonic jet [S. Chaplygin, Udenye Zapiski Imp. Mosko 
Univ., Otd, Fiz. Mat. 21, 1-121, 1904; translated as VACA 
T.M. 1063, 1944), L. Bers, USA 


sonic flow 


779. Ruggeri, R. S., Callaghan, E. E., and Bowden, D. T., 
Penetration of air jets issuing from circular, square, and ave 
orifices directed perpendicularly to an air stream, \1’’ 
Aero. tech. Note 2019, 18 pp., Feb. 1950. 

Authors present experimental correlations of pénetrating 
properties of heated air jet issuing perpendicularly into a second 
air stream, as functions of jet shape, density ratio of streams 
velocity 


Comm. 


ratio of streams, and equivalent diameter of jet. Great 
est penetration was obtained with square orifices and 4:1 ellipu 


orifice, Ascher Shapiro, USA 


780. Bers, Lipman, Velocity distribution on wing sections of 
arbitrary shape in compressible potential flow. III, Circulatory 
flows obeying the simplified density-speed relation, .\\’ 
Aero. tech. Note 2056, 36 pp., Mar. 1950. 

Assuming Chaplygin’s simplified density-speed relation, 
is equivalent to linear approximation to pressure-volume cu" 
at stagnation conditions, author is able to construct solu 
tions to the potential equations of compressible flow, represen'!"= 
flow about airfoil profiles. This is an extension of previous irk 
[NACA T.N. 1006, 1946]. Shape of profile, stream spec’ 
angle of attack may be specified. 


Problem is reduced to that 0! 4 
nonconformal mapping of the region outside the airfoil i 


Comm. 
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» outside a circle. This mapping is accomplished by means 
integral equation somewhat analogous to the well-known 

¢ Theodorsen and Garrick. 

, numerical procedure for approximate solution is worked out 

i, numerical example is given which consists of a symmetrical 

sky profile at a small angle of attack, in a stream of Mach 


wr 0.685. The velocity distribution for this profile is 
1 comparison with incompressible-flow values and those 
given by the von Karman-Tsien velocity-correction formula 


WS Tsien, J. aero. Sci. 8, 337-356, 1941], which is based on a 
r density-speed relation but involves a distortion of the pro- 


Certain corrections, typographical and numerical, are made in 
‘ye earlier paper mentioned above |7.N. 1006]. 
W. R. Sears, USA 


731. Kainer, Julian H., Theoretical calculations of the super- 
sonic pressure distribution and wave drag for a limited family of 
tapered sweptback wings with symmetrical parabolic-arc sections 
at rer0 lift, Nat. adv. Comm. Aero. tech. Note 2009, 14 pp., Jan. 
1950 

\ythor uses the linearized supersonic wing theory to compute 
wro-lift drag of a tapered sweptback wing having parabolic-are 

“oil sections of a uniform thickness ratio. General integrals for 
rhation pressure are set up by superposition of uniform tri- 

rsource distributions. Pressures are computed by graphi- 
‘tegration. A second graphical integration is used to obtain 
ing coefficient. Wing treated had a taper ratio of 0.531, a re- 

spect ratio BA = 4.65 (A is aspect ratio and B = (Af? — 1)’ 2 
fis Mach number) and a reduced leading edge sweep 
geot A = 1.375 (A is the leading edge sweepback angle). Com- 
n showed that drag coefficient is Cp = 5.34 7? where 7 is 


kness ratio. H. J. Stewart, USA 


4 


782. Thomas, T. Y., Distribution of pressure on curved pro- 
fles in supersonic gas flow with variable entropy, Proc. Nat. 
jead. Sei. Wash. 36, 109-115, 1950. 

In an earlier note, author presented and computed a first ap- 
poximation for pressure along a curved profile in a two-dimen- 
smal supersonic flow with attached shock wave. Theory rests 

expression for pressure in flow field as a function p(w,S) of 

“ow inclination w and entropy S. Assume it possible to expand 
“Sina series in S about points on (i.e., just aft of) shock 
Resulting series allows, in principle, calculation of pres- 

res on profile, sinee @ is known along profile and S is constant. 
First term in expansion gives first approximation referred 

hove. In paper author obtains second approximation by 
ving that derivative Op/OS at points of shock depends only on 
“the fow inelination behind shock. Proof rests on a relation to 
‘e derived in a fortheoming paper. 
mation is ealeulable from closed formulas, as was the first. 


In view of result, second 


mputation for ease of a biconvex circular-are profile shows dif- 
¢ hetween first and second approximations to be small over 
st of profile, D. P. Ling, USA 


783. Shafer, M. R., and Bovey, H. L., Laboratory tests of 
“xed spray nozzles with hydrocarbons and with air, J. Res. nat. 
ands. 43, 5, 449-457, Nov. 1949. 
\whors investigated metering characteristics of fixed spray 
2208 a8 usec on turbojet engines, searching for a convenient but 
sentative test fluid. Five different hydrocarbons less flam- 
than jet fuel were used to determine effect of density (sp. g. 
“479 to 802) and viscosity (v = .566 to 2.282 centistokes) 
lischarge. After eliminating variations of flow caused 


Senne 


¢ of burrs and metal chips under pressure cycling be- 
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tween 100 and 250 psi, the discharge rate was reproducible within 
+0.5% for one test fluid. However, by changing fluid, nozzles 
did not behave consistently and no method could be found of 
correcting for viscosity and density variations. Finally, a eom- 
parative method of flow testing with air was devised which gives 
a correlation with the actual flow rate within #3°%. Rate of air 
flow is determined by a U-tube manometer across a bleed orifice 
(0.019-in. diam pressure drop around 20 in. Hg) discharging into a 
downstream chamber which is held at a pressure of 25 to 35 in. 
Hg. Advantage of air as test fluid outweighs the low accuracy in 
such cases as preliminary testing of nozzles, production control, 
grouping of nozzles within reasonably narrow flow limits, and 
matching of nozzle bodies and inserts. 
O. E. Teichmann, USA 


784. Lueck, D. W., and Wang, A. J., Ordinates for axially 
symmetric supersonic nozzles, Trend Eng. Univ. Wash. 2, no. 1 
26-28, Jan. 1950. 


Paper compares Sauer method of laying out a supersonic nozzle 


’ 


(essentially a three-dimensional Prandtl-Busemann nozzle with 
reflected waves canceled in expanding portion so that wave-free, 
parallel flow is obtained at nozzle exit) with more approximate 
method proposed by Foels th. Sauer me thod involves tedious 
successive calculations of Mach nets (grids of Mach lines) and 
corresponding velocity nets until desired degree of accuracy is ob- 
tained, whereas Foelsch’s method, based on certain simplifying 
assumptions in characteristic equations, gives direct analytic solu- 
tion in much shorter time. Error involved in Foelsch’s assump- 
tions is not readily evaluated, but authors have made calculations 
for Mach numbers 3.15 and 5.49 by both methods and compared 
results. 
corresponding roughly to differences in Mach number of 1 to 5% 
and to change in flow direction of 12 to 28°%. 

mend use of Sauer’s method, and suggest publication of certain 


Discrepaney in nozzle boundary walls is quite large 
. : 1 > 
Authors recom- 


numerical tables to reduce calculations required. 
C. W. Smith, USA 


785. Magyar, F., On the derivation of Crocco’s vortex flow 
(in German), Ost. Ing.-Arch. 4, 2, 138-140, 1950. 

The author’s objective is ‘to clarify the divergence of opinions 
with respect to the applications of Crocco’s theorem.” The 
“divergence” is to be found in recent German papers and lectures, 
and apparently rose from a generally incorrect form of the dy- 
namical equations employed by Oswatitsch [Luftfahrtforschung 
20, p. 260, 1943]. The author bases his remarks upon the formula 
2W XV =T7VS — Vio, where 2W is the vorticity, V is the vel- 
ocity, T is the temperature, S is the specific entropy, and 7p is the 
stagnation enthalpy. This well-known relation was derived and 
fully discussed by A. Vazsonyi [see Quart. appl. Math. 3, 29-37, 
6-8, 1945]. C. Truesdell, USA 


786. Miles, John W., Errata: The aerodynamic forces on an 
oscillating flap at supersonic speeds, J. aero. Sct. 17, 124, 1950. 

Author retracts part of his previous errata [same source, 16, 
442-443, 1949; Rev 3, 946). 


787. Sauer, Robert, Elementary theory of a slowly oscillat- 
ing wing in supersonic flow (in German), Z. angew. Math. Phys. 
1, 4, 248-253, July, 1950. 

A quasisteady solution is developed for linearized supersonic 
flow about a two-dimensional oscillating wing. By neglecting 
powers of frequency higher than the first, the time-dependent 
problem is reduced to two simple time-free or steady-state prob- 
lems. 

Corresponding reductions for three-dimensional flow have been 
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KE. Watkins [VACA T.N. 1895, 1949; Rev 3, 152 
W. Miles [.J. aero. Set. 6, 378-9, 1949; 9, 574-5, 1949; Rev 4, 
333 (leq. [Ll], p. 574, appears to contain an error)|; C. 8. Gardner 
1948 (quoted in VACA TUN. 2042, 1950)|; and Moskowitz and 
Moeckel [VACA T.N. 2034, 1950; Rev 4, 315]. 
cluding subject paper), most general and elegant formulation is 
that of Miles, although it lacks clarity. 

Herbert S. Ribner, USA 


given by C 


Ji 
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Of these (in- 


788. Rott, N., Oscillating airfoils at Mach number 1, ./. aero. 
Nez. 16, 380-381, 1949. 

Beginning with the velocity potential for a harmonically 
oscillating point source of sound in a stream of sonic velocity, the 
author computes the potential for an oscillating two-dimensional 
airfoil. If v is the angular frequency and /& denotes v a, a being 
the speed of sound, the calculated pressures on the airfoil behave 
like & as k—O, but are finite fork > 0. As examples, the 
plunging and pitching of a flat airfoil are considered, and the lift 
and moment are calculated. [Reviewer's note: The limitations 
on the validity of this type of linearized theory near sonic speed 
were examined by Lin, Reissner, and Tsien (7. math. Physics 27, 
220-231, 1948; Rev 3, 120) |. W. R. Sears, USA 


789. Rott, N., Transient phenomena at sonic speed, ./. aero. 
Sci. 16, 439-440, 1949. 

Using his results [same 16, 380-381, 1949; see preceding review | 
for the oscillating airfoil at a Mach number M of unity, author 
calculates the corresponding case of entry into a sharp gust. The 
results are found to be the same as are obtained by letting 17 — 1 
in the analogous supersonic results {Miles, op. cit. 15, 592-598, 
1948; Rev 2, 94]. W.R. Sears, USA 


790. Miles, John W., The oscillating rectangular airfoil at 
supersonic speeds, [’. S. Nav. Ord. Test Stat., Nav. Rep. 1170, 
note 226, 21 pp., July 1949. 

Pressure distribution on a quarter-infinite, zero-thickness air- 
foil, having a preseribed distribution of downwash (on the wing 
only) which exhibits 1 harmonic time dependence, is determined 
by a Fourier transform solution of the linearized, potential equa- 
tion for supersonic flow. Solution is made with aid of Wiener- 
Hopf technique and leads to a Green’s function which may be ex- 
pressed as either « finite, definite integral, or an expansion in 
powers of a dimensionless frequency parameter. It is shown that 
results are applicable to calculation of forces and moments on 
rectangular airfoils of effective aspect ratio (A? cot 8, where 6 is 
the Mach angle) greater than unity. It appears that force and 
moment coefficients of practical interest may be expressed in terms 
of known functions, including certain integrals which have been 
caleulated for the two-dimensional, oscillating airfoil. Extension 
of two-dimensional results to rectangular wings for which pre- 
scribed downwash is constant along span is particularly simple. 

From author’s summary 


791. Young, A. D., and Young, Miss E., Note on the increase 
of drag of an aerofoil due to the thickening of the boundary layer 
behind a shock wave, Aero. Res. Coun. Rep. Mem., R. & M, 
2401, 3 pp., Aug. 1946, published 1950. 

Caleulations have been made of the theoretical drag coefticients 
of two airfoil sections (EC 1250 and Mustang section) at Mach 
numbers in excess of that corresponding to shock stall, using 
measured pressure distributions. It was argued that differences 
between these drag coefficients and the corresponding coefficients 
for incompressible flow would provide a reliable estimate in each 
case of increment in drag coefficient due to thickening of boundary 
tesults show this increment to be of the 


layer behind shock wave. 
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order of 0.001. While this is not negligible, it is considerably nc: 
than the measured increase associated with the full developmer: 
of the shock waves. From authors’ summan 

792. Miles, John W., Transient loading of wide delta airji, 
at supersonic speeds, (’. S. Nav. Ord. Test Stat., Tech. \, 
RRB 37, 50 pp., Jan. 1950. 

By taking the spanwise integral of the linearized partial 4). 
ferential equation representing a three-dimensional, unste; 
flow field, one can reduce three-dimensional boundary-, shu 
problems involving wings with supersonic edges and a straigh: 
trailing edge normal to the free stream direction, to equiva > 
boundary-value problems which ean yo 

Such an analysis does not give load distrib». 


two-dimensional 
readily be solved. 
tion over wing, but rather the spanwise integration of suc! 
Paper applies this method to a supe. 
The lift and pitching moment dy 


loading along the chord. 
sonic-edged triangular wing. 
to a sudden change in angle of attack (without pitching), 4 yp). 
form sharp-edged gust, an impulsive gust, and a sharp-edged an 
impulsive gust having an antisymmetric linear velocity distrihy. 
Results are presented alge. 
H. Lomax, Us 


tion over the span are calculated. 
braically and graphically. 


793. Broadwell, James E., Supersonic airfoils simplified, / 
aero. Set. 17, 1, 61-62, Jan. 1950. 


794. Augenstein, Bruno W., Second-order two-dimensiona! 
supersonic airfoil theory, J. aero. Sci. 17, 2, 126, Feb. 1950. 

Previously known second-order corrections to linear superso 
airfoil theory are derived through consideration of isentrop, 
waves generated by the wing section in flight, thus extending th: 
first-order results of G.I. Taylor [ Brit. Aero. Res. Coun., RB. } 
M. 1467, 1932). M. A. Heaslet, USA 


795. Miles, John W., The indicial admittance of a supersonic 
rectangular airfoil, (°. S. nav. Ord. Stat., Nav. Rep. 1171, : 
227, 13 pp., July 1949. 

Paper deals with lift and moment coefficients for a rectanguls: 
airfoil of finite aspect ratio due to (1) sudden change in angl 
attack, or (2) sharp-edged gust. It extends the two-dimensi 
case dealt with in J. aero. Sci., Oct. 1948, allowing for induction 
effects, using the Heaviside unit step function. The indu 
tion effects are inversely proportional to aspect ratio. Curve 
are given for M = 1.2, 1.414, 2, and 4. A. Babister, Englar 


796. Truesdell, C., Bernoulli’s theorem for viscous compres 
sible fluids, Phys. Rev. 77, 4, 535-536, Feb. 15, 1950. 

Author derives a general Bernoulli theorem applying to 4 
fluid of steady vorticity and uniform viscosity. ‘The Bernoulli 
pression, consisting of the classical terms with a viscosity t! 
added, is constant on curves whose tangent vectors at each poll! 
lie in two planes, one containing the velocity and vorticity vecto® 
the other determined by the extraneous force field. If this 2 
is conservative and the fluid incompressible, the viscosits 
disappears and lines of constancy are determined by the 1s! 


taneous velocity field only. Maurice Holt, Englane 


797. Giao, Antonio, On the integral equations of hydrody 
namics (in French), J. Phys. Radium (8) 11, 219-22, 1990 

The author in effect considers a differential equation ol 'y!" 
OV /Ot = L(V, t), where L is a differential operator with respe" 
space variables. Let « be an arbitrary parameter. Thien Oly 
— xAV = A, where A = L — xAV. The author takes © 
gradient of this equation and solves it by means of a process 
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veto that of Oseen. His result expresses V,; at time ¢in a region 
~epms of its values at time 0 throughout the region and the 

sot 4 and V on the boundary during the entire time between 


jandt. Lhe value of V itself can then be obtained by integration. 





in the application to hydrodynamics the function A contains the 

sure, the instantaneous velocity field and its gradient, the ex- 
sapeous forces, and the viscous forces. These are actually inter- 
a complicated way and cannot be prescribed or known 


tart 27 
ged i 


josed boundary at all times. Thus the author’s applica- 


On a é 
‘his method to the equations of viscous compressible fluids 


no 
il Oi 


+ be regarded as a system of integral equations for the velocity 


jient in the interior in terms of the values of itself and of other 
irodynamieal quantities upon the bounding surface. The 
hor uses his result to show that motions of perturbation of a 
type in a fluid enclosed in a vessel are determined com- 


acy by their initial values. C. Truesdell, USA 


798. Illingworth, C. R., Some solutions of the equations of 
fow of aviscous compressible fluid, Proc. Camb. phil. Soc. 46, part 
3 469-478, July 1950. 

Known simple solutions wherein exact Navier-Stokes equations 

: flow of a viscous compressible gas reduce to ordinary dif- 
‘erential equations, are discussed for the case of (1) gas flow over an 
vinite porous plate with uniform suction, (2) flow due to rotation 
jadisk in a gas (dissipation neglected), and (3) steady circulatory 
gas fow round a porous circular cylinder with uniform suction. 
Ir is also pointed out why certain simple flow solutions, such as 
Poiseuille flow, can only be obtained for incompressible case. 


Ik. V. Laitone, USA 


9799. Pell, W. H., Lifting surfaces in supersonic flow. Part 
ll—Linearized three-dimensional theory, Air Materiel Comm. 
Wright-Patterson Air Force Base, Dayton, Ohio, Tech. Rep. no. 
)2-AC49/8-100, 305 pp., Dee. 1949. 

Monograph is an extensive compilation of methods of solution 
fthis problem. Conical flows are included. Work should pro- 
lean easy access to the vast literature on the subject, as author 
says that bibliography is reasonably complete up through middle 
{ 1949, R. C. Roberts, USA 


800. Heaslet, Max A., Lomax, Harvard, and Spreiter, John 
R., Linearized compressible-flow theory for sonic flight speeds, 
Vat. adv. Comm. Aero. tech. Rep. 956, 16 pp., 1950. 

See REv 2, 1420. 


801. Tempest, R. K., The supersonic flow of compressible 
fluid through axially symmetric tubes of uniform and varying 
section, /’roc. roy. Soc. Lond. Ser. A, 200, 511-523, Feb. 1950. 

Some solutions of linearized equation of homentropic gas flow 
we used to deduce supersonic flows in axisymmetrical tubes. 
lowever, paper is unreliable. Thus in § 3 it is “proved” that no 
wrotational flow can exist if the cross section has minimum area 
‘entry and, over that cross section, entry velocities fall mono- 
‘onically between axis and wall. This false conclusion is arrived 
‘Dy ignoring a discontinuity of velocity gradient along a charac- 


stie, M. J. Lighthill, USA 


802. Ray Pastor, Julio, On the linearized equation of super- 
Sonic flow (in Spanish), Ann. mat. pura Appl. (4) 30, 91-96, 1949. 
Author considers that the methods hitherto adopted for dis- 
‘sing the velocity potential which satisfies the linearized equa- 
‘Lol supersonic flow are unsatisfactory. If (&,7,0) is a point on 
“plane z = 0 of a nearly flat wing and within the Mach cone of 
*,2), the velocity potential at P is of the form 


ge = SSMEmM Mc — 2 -— (y — 9)? = 287 ddd 


taken over the region within the Mach cone of P. This integral is 
convergent, but differentiation under the integral sign is not 
applicable. Author adopts method of singular integrals (2. W. 
Hobson, ‘‘Theory of functions. . .,”’ vol. 2, 2nd ed., Cambridge 
University Press, 1926, chapter 7). In particular he discusses 
case of a rectangular wing symmetrical with respect to plane z = 0 
at zero incidence, span 2/, chord a, Mach number 2“ 2, 1 > a, and 
shows rigorously the existence of an unperturbed region behind 
the trailing edge. Treatment is summary and a full development 


is to appear later, L. M. Milne-Thomson, england 


803. Goldstein, S., and Ward, G. N., The linearized theory 
of conical fields in supersonic flow, with applications to plane 
aerofoils, Acro. Quart. 2, part 1, 39-84, May 1950. 

The equations of linearized supersonic conical fields, and their 
general solution, are set out both for region inside and for region 
outside Mach cone of the origin in the conical field. Results are 
applied to flow past plane triangular airfoils with straight edges 
downstream of the vertex, to flow past those plane airfoils of more 
extended shape and finite span for which solution may be ob- 
tained by combining a finite number of conical fields, and to prob- 
lem of plane triangular vanes in semi-infinite free jets. 

From author’s summary by Robert M. F. Sauer, Germany 


804. Van Driest, Edward R., The linearized theory of three- 
dimensional subsonic flow and the experimental investigation of 
bodies of revolution in a closed wind tunnel (in German), Witt. 
Inst. Aerodyn. E. T. H. Zurich, no. 16, 31 pp., 1949. 

The correct linearized theory rule relating pressure distribution 
on a slender body in subsonic compressible flow to that on a 
Using this 
theory, pressure distributions on a series of ellipsoids and half 


similar thinner body in compressible flow is reviewed. 


bodies of revolution sre calculated for various Mach numbers. 
The appreciable difference between using the linearized and the 
exact pressure-velocity relation in incompressible flow (exact 
solutions for velocity components being known in this case) is 
shown. Wind-tunnel corrections for a family of half bodies are 
also calculated by this theory. 

Careful tests made on half bodies of revolution are presented. 
In general, theory compares very well with the test results, even 
though tunnel corrections were rather large compared with free- 
stream compressibility effects. J. S. Isenberg, USA 

805. Stalder, Jackson R., and Jukoff, David, Heat transfer to 
bodies traveling at high speed in the upper atmosphere, Nat. adv. 
Comm. Aero. tech. Rep. 944, 13 pp., 1949. 

See Rev 1, 1304. 


806. Sanger, Eugen, Thermal choking in diabatic flow (in 
French), C. R. Acad. Sct. Paris 230, 9, 818-820, Feb. 1950. 


807. van Wijngaarden, A., Potential flow around a body of 
revolution (in French), Colloques Intern. du Centre Nat. Rech. Sci., 
no. 14, Méthod. de calcul probl. de méc., pp. 72-87, Centre Nat. 
Rech. Sct., Paris, 1949. 

Paper deals with a modification of von Karmdn’s method 
[Abh. Aerodynamischen Inst. Tech. Hochschule Aachen 6, 1-17, 
1927] for calculating flow of an inviscid incompressible fluid about 
a body of revolution. Method of von Kaérmdn consists of formu- 
lating the problem as an integral equation which is reduced to a 
system of linear simultaneous equations by assumption that the 
unknown function is a step function. Author suggests that this 
reduction be made by assuming that unknown function is a con- 
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tinuous piecewise linear function, and gives tables to facilitate 

application of his method. 

Courte sy of Mathematical Reviews C. Saltzer, USA 
808. Thomas, N., Structure and stability of burner flames, 

Trans. Faraday Soc. 45, 781-794, Aug. 1949. 


809. Weber, R., Tables of unsteady aerodynamic coefficients 
for two-dimensional supersonic flow: I. Summary of method of 
L. Schwartz and introduction to the tables, II. Numerical tables of 
unsteady aerodynamic coefficients (in French), Off. Nat. kbw!, 
Rech. Aéro. Rep., publication 41, 26 pp., 98 pp., 1990. 

Part I is introductory to part II, a numerical and graphical 
presentation of the aerodynamic coefficients for a two-dimen- 
sional wing- ‘control surface-flap svstem, executing harmonic 
Method of L. Schwarz is used 
for coefficient calculations. Uses of coefficients in practice are 
outlined briefly. Kd. 


motions in 4 supersonic stream. 


810. Gooderum, Paul B., Wood, George P., and Brevoort, 
Maurice J., Investigation with an interferometer of the turbulent 
mixing of a free supersonic jet, Nat. adv. Comm. Aero. tech. 
Rep. 963, 17 pp., 1950. 


See Rev 1, 923. 


811. Hill, Freeman K., Base pressure at supersonic veloci- 
ties, J. aero. Sci. 17, 3, 185-187, Mar. 1950. 

Wind-tunnel data are presented which substantiate the free- 
flight data reported previously by author and Alpher [J. aero. 
Sci. 16, 3, 153, 1949]. 
satisfactory expression for the base-pressure coefficient of missiles 


In Mach number region between 2 and 6, a 


can be derived by assuming that a fraction of base pressure is 
proportional to free-stream dynamic head. Below this region, 
Reynolds number, boundary layer, body shape, ete., play a pre- 


dominant role and formula does not apply. M. Goland, USA 


812. Popov, S. G., Examples of the exterior problem of the 
aerodynamics of a very rarefied gas (in Russian), Vestn. Moskov. 
Univ. 3, 5, 25-37, 1948. 

Formulas for calculating aerodynamic forces acting on evlin- 
ders, ogives, and bodies of revolution in free molecular flow are de- 
veloped. The assumptions are completely diffuse re-emission of 
the molecules and uniform ‘‘temperature’’ of the re-emitted 
molecules from every point on the surface of the body. [The 
later assumption does not correspond to constant body tempera- 
ture (infinitely conducting body material) with constant ac- 
commodation coefficient as assumed by the author, because he 
perpetuates the mistake of Sanger and Bredt in computing the 
energy of the impinging molecules. This error was corrected by 
Stalder and Jukoff [J. aero. Set. 15, 381-391, 1948.} Author con- 
cludes by pointing out that the aerodynamic forces for free mole- 
cular flow for different parts of the surface are additive, with cer- 
tain restrictions on the shape of the body. The proper restric- 
convexity of the surface. 


H. S. Tsien, USA 


tion seems to be complete 


813. Nemenyi, P. F., and Prim, R. C., On the steady Bel- 
trami flow of a perfect gas, /’roc. seventh int. Congr. appl. Mech. 
2, 300-314, 1948. 

A steady inviscid rotational compressible flow that is isentropic 
on streamlines between shocks is a Beltrami flow proper (Bfp) if its 
velocity field satisfies v X (YV X v) =0. It is a generalized Bel- 
trami flow if w X (VY X w) = 0,where w = v/a, a being the limit- 
ing speed of flow. 


The properties of generalized Beltrami flows 
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include the following: (1) Beltrami flows proper can he , 


tained from generalized Beltrami flows by choosing a = const. 
(2) a Beltrami flow proper is (i) a generalized Beltrami flow, or els 
(ii) the pressure is uniform, v? = constant, and all streamlines 
straight; (3) a necessary and sufficient condition for a genera|jy, 
Beltrami flow is constant stagnation pressure; (4) (VX v)-Ty ss 
0; (5) A/a? = 3 Vw, where the acceleration A = v- Vy: | 
VX A = Oif and only if a = a(v?), Examples of two ¢lass. 
of generalized Beltrami flows are constructed: (1) pseudop|.; 
generalized Beltrami flows, with Ow/Oz = 0; (2) helicoidal ver). 
eralized Beltrami flows, in which all streamlines are eoay; 
helixes, 


Courtesy of Mathematical Reviews J. H. Giex 


Turbulence, Boundary Layer, etc. 
(See also Revs. 764, 810, 968) 


814. Townsend, A. A., Diffusion in the turbulent wake of , 
cylinder, Proc. seventh int. Congr. appl. Mech. 2, part I, 227-248 
1948. 

A survey of the production and flow of turbulent energy in ¢} 
wake of a evlinder has been carried out by measuring the varia- 
tion across wake of turbulent intensity, Reynolds shear stress 
The MeCasure- 


ments were made at a evlinder Reynolds number of 8100, at ¢ 


viscous dissipation, and rate of energy diffusion, 


tances of 80, 120, and 160 diam downstream from cylinder. F| 
in the outer parts of wake is found to be only intermittently tw- 
bulent, and, starting from this, a wake structure is proposed ¢| 
allows a consistent explanation of experimental results. [) 
thought that diffusion in the wake is carried out by jets of tw 
bulent fluid which emerge from central core of continuously t 
bulent fluid under action of local pressure fluctuations. Ther 
evidence that momentum transfer is carried out entirely by eddie 
inside the jets, and that heat transfer is very likely caused by bu 
movement of the jets. By considering the equation for conser 
tion of energy in wake, existence of suitable pressure-velocit 
correlations may be demonstrated. 

From author’s summary by R. L. Pigford, USA 

815. Dryden, Hugh L., and Abbott, Ira H., The design o! 
low-turbulence wind tunnels, Nat. adv. Comm. Acro. t 
Rep. 940, 12 pp., 1949. 

General factors that affect the seale of turbulence found 
wind tunnel are first discussed, and principles underlying desig 
Useful formu 
are given for effects of settling lengths, contractions, and scree! 
on turbulence. By way of illustration, the 41/:-ft tunnel of 1! 
National Bureau of Standards and the Langley two-dimension: 
low-turbulence pressure tunnel (working section 7!/. ft X 3° 
are deseribed. 


of low-turbulence wind tunnels are presented. 


Paper concludes with brief review of importa’ 
work done in these tunnels, viz., the experimental confirmatio! 
Tollmien-Schlichting theory of stability of laminar flow and «- 
velopment of low-drag airfoils. A. D. Young, England 


816. Meksyn, D., Integration of the laminar boundary laye’ 
equation. I. Motion of an elliptic cylinder. Separation. Il. 
Retarded flow along a semi-infinite plane, Proc. roy. Soc. 1 
Ser. A, 201, 1065, 268-283, Mar. 1950. 

The differential equation for the laminar boundary layer, !! ‘ 
form developed by author, is first written into an integrodiffere!- 
tial equation. Solution is then obtained by using a power sel 
and by substituting the power series into this integrodifferent 
equation. Reasons are given why the second form of solution ©" 
be expected to give much better accuracy with a limited numbe! 
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; The boundary condition is also more readily imposed 
. geeond form. After these steps are taken, an ordinary differen- 
tial equation is obtained which essentially governs variation of 
skin friction with downstream distance. This is to be integrated 
»ymerically to determine the point of separation. Certain gen- 
a e Jeonclusions are drawn about point of separation. In applying 
method to ease of Shubauer ellipse, it is found necessary to 
point of separation from the downstream side to get 
good prediction, Agreement is then very close. 
\fethod of part I is applied to case of linearly decreasing free- 
‘ream velocity with reasonably satisfactory results. 


C. C. Lin, USA 


terms 


{ the 





npron 


817. Tournier, Marcel, and Bassiére, Marc, A solution of 
boundary layer equations obtained by considering transitory 
phenomena (in French), Rech. Aéro. no. 4, 67-72, 1948. 

\uthors study the boundary layer on a flat plate at zero angle 
‘attack by means of approximate solution of Navier’s dynamical 
Their method is to substitute simple trial functions 


nation? 
yUaAtlon, 


a taining a few parameters and then to choose these parameters 
: so that the dynamical equation is satisfied exactly at one point in 
e boundary layer, and so that the boundary-layer thickness 
. incides with that given by Blasius. Beginning by consideration 
? ‘the transient solution obtained by Boussinesq [C. R. Acad. 
= sv. Paris 90, 736-739, 1880], the authors finally propose 
: = V.E(0.611yV¢9'/2/2(vr)'’2), where E; is an error function of 
rd order. This formula departs from the result of Blasius by 
less than 3° everywhere, and has the advantage of being simple 
form and easy to use. The results were summarized earlier 
R. Acad. Sci. Paris 226, 1124-1127, 1948}. 
C. Truesdell, USA 
818. Schuh, H., The solution of the laminar-boundary-layer 
equation for the flat plate for velocity and temperature fields for 
variable physical properties and for the diffusion field at high con- 
centration, Nat. adv. Comm. Aero. tech. Memo. 1275, transl., 19 
pp., May 1950. 
By assuming that not only velocity and temperature, but also 
\ density, viscosity, thermal conductivity, and coefficient of 
lifusion are unique functions of the Blasius coordinate 4(U/vx)" 2, 
1 of the momentum, continuity, and momentum equations for laminar 
indary laver are solved in terms of corresponding integral 
equations. These integral equations may be solved to any degree 
‘approximation by an iteration procedure which may start with 
g “rst-order approximations such as the Blasius velocity profile and 
1 Yohlhausen temperature profile. The worked-out examples con- 
ens verged rapidly. 
From the worked-out examples of heating and cooling of a 
via vate by a viscous temperature-sensitive oil, two rules of thumb 
were deduced for viscous fluids: (1) For computing drag, use 
physical properties at free-stream temperature; (2) for heat 
Tanister, at wall temperature. 
Ixamples of air flowing over a heated and cooled plate were 
ed out for variations in all physical properties. An example 
‘hows application of method to diffusion of gus or vapor to or from 
ver ral Ascher Shapiro, USA 
II. 
) 319. Braslow, Albert L., and Visconti, Fioravante, Further 
“xperimental studies of area suction for the control of the 
in aminar boundary layer on a porous bronze 64A010 airfoil, Nat. 
“Comm. Aero, tech, Note 2112, 10 pp., May 1950. 
ries _ ‘vestigation is latest in search for a means of obtaining very 
thal ‘ing-profile drag coefficients in flight. A hollow wing with a 
call ‘T panel eovered by a porous bronze skin was tested at zero 


‘attack in a low-turbulence wind tunnel through a range of 
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Reynolds numbers from 6 to 20 million. Mach number was less 
than 0.2. Static pressure inside wing was low enough so that air 
flowed into it through skin of center panel. 
Wake drag coefficient was about 0.0008 throughout entire range 
of test Reynolds numbers, thus indicating that the boundary layer 
was laminar to the trailing edge. Value of Cg, the ratio of volume 
of air flowing into wing per unit time to area of porous panel multi- 
plied by stream velocity, varied from about 0.0009 at a Reynolds 
number of 6 million to about 0.0007 at a Reynolds number of 
about 20 million. These flow coefficients and their variation with 
Reynolds number are claimed to be in very good agreement with 
theoretical predictions for case of full chord laminar flow with an 
inflow velocity independent of position along chord (see Rev 3, 
2445). Reviewer's note: 
chord was not measured. 


Distribution of inflow velocity along 
It can, however, be inferred that inflow 
velocity, instead of being constant, probably varied along chord in 
Al- 
though the claim of good agreement between theory and experi- 
ment is a little shaky, experiments confirmed the theoretical pre- 


& manner similar to local pressure difference across skin. 


diction that extremely small values of Cg would stabilize the 
laminar boundary layer, and that necessary value of (, would de- 
crease as Reynolds number increased. 

When the equivalent drag coefficient of power required for 
boundary-layer control was estimated and added to measured 
drag coefficient at a Reynolds number of 20 million, result- 
ant drag coefficient was 0.0017, which is only about 40°; of 
estimated drag coefficient of airfoil with a smooth and fair non- 
porous surface at a Reynolds number of 20 million. Authors 
conclude that “It seems likely from the results that attainment 
of full chord laminar flow by means of continuous suction through 
a porous surface will not be precluded by a further increase in 
Reynolds number provided the airfoil surfaces are maintained 
sufficiently smooth and fair and provided that outflow of air 


through the surface is prevented.” Neal Tetervin, USA 


820. Krzywoblocki, M. Z., On the two-dimensional steady 
turbulent flow of a compressible fluid far behind a solid symmet- 
rical body. I. Momentum transfer theory, J. Franklin Inst. 247, 
33-61, 1949. 

Author adapts a treatment by Schlichting of the turbulent 
wake behind a solid symmetrical body to take care of effects of 
compressibility. He states that certain equations of other 
authors differ considerably from his or are incorrect. Reviewer 
did find a few errors in the indicated references, none serious. 
On the other hand, equations (8) and (10) of the author involve 
unjustified assumptions, while these equations are presented 
correctly in the references. Author presents an eddy stress dia- 
tensor which is unsymmetrical, this involving u’v’ ~ v’u’. He 


then restricts himself to isotropic turbulence for which u’ = v’ 
= w’. With these ideas no further comment is needed. 
W. D. Hayes, USA 
821. Krzywoblocki, M. Z., On the two-dimensiona! steady 


turbulent flow of a compressible fluid far behind a solid sym- 
metrical body. II. Vorticity transfer theory, J. Franilin Inst. 
247, 137-154, 1949. 

A continuation of paper reviewed above, using a slightly dif- 
ferent basic assumption. that the 
momentum and vorticity transfer theories vield different results. 

W. D. Haves, USA 


The conclusion is reached 


822. Ludwieg, H., and Tillmann, W., Investigation of the 
shear stress at the wall in turbulent boundary layers (in (:erman), 
Ingen.-Arch, 17, 4, 288-299, 1949. 

Universality of the velocity profile near the wall in any two- 








114 


dimensional turbulent boundary laver, even in cases of growing or 
decreasing pressure, leads authors to propose a formula for local 
nondimensional friction coefficient, which depends on a Reynolds 
number built with a defined thickness of laver and on a velocity- 
curve parameter. Results of numerous experiments on shear 
stress at wall, made by a new device using heat-transfer measure- 
ments, are in good agreement with this formula. 

According to these results, the friction coefficient in a layer 
with growing pressure is smaller than in flow along a plate, for 
same Reynolds number, and vice versa. Further, at great 
Reynolds numbers, it is possible to obtain small local values of the 
friction coefficient by proper variation of pressure. Previous 
assertions on possibility for friction coefficient to grow, at some 
point of flow in case of growing pressure, to several times the value 
corresponding to flow along a plate, are not justified by experi- 
ence. R. G. A. Sproneck, Belgium 

823. Tucker, Maurice, Approximate turbulent boundary- 
layer development in plane compressible flow along thermally 
insulated surfaces with application to supersonic-tunnel contour 
correction, .Vat. adv. Comm. Aero. tech. Note 2045, 78 pp., Mar. 
1950. 

This applies the incompressible von Karman integral relation to 
growth of compressible turbulent boundary layer. Use of wall 
values of density and viscosity coefficient, along with empirical 
incompressible forms for mean velocity profiles and variation of 
skin friction coefficient, lead to results in moderate agreement 
with experiment. 

A new method is proposed and worked out for boundary-layer 
wall contour correction in a supersonic nozzle. This is based 
upon a simplified analysis of the influence of boundary layer on 
Mach wave pattern in the nozzle, as contrasted with conventional 
boundary-layer displacement thickness correction. No experi- 
ments on this new method are reported. 

{eviewer was unable to see physical justification for assumption 
(equal to 
velocity), in the process of using log-law profile to determine ex- 
S. Corrsin, USA 


of constant boundary-layer velocity free-stream 


ponent of power-law profile (sic!) 


824. Takatsu, Shinya, A study of heat transfer in turbulent 
flow in a pipe (in Japanese), J. Jap. Soc. appl. Mech., 76-87, 1950. 
Author examines turbulent viscosity of flow which governs heat 
transfer, taking into consideration the existence of a viscous layer 
along the pipe wall; analyzes, theoretically, mechanism of heat 
transfer on basis of the analogy between heat transfer and skin 
friction; and obtains the heat-transfer number in turbulent flow. 
From author’s summary 


Aerodynamics of Flight; Wind Forces 


(See also Revs. 657, 756, 781, 790, 792, 795, 809, 819, 
882) 


825. Wittrick, W. H., Note on H. Templeton’s paper ‘‘Con- 
trol reversal effects on swept-back wings,” Acro. Quart. 1, 4, 338- 
339, Feb. 1950. 

This short note refers to the famous question of the differences 
between sweptback wings with ribs normal to the spar and with 
ribs parallel to the flow. J. H. Greidanus, Holland 

826. Rebuffet, P., and Poisson-Quinton, Ph., Research on 
hyperbalancing of a sweptback wing by control of the boundary 
layer using air suction in a turbo-jet (in French), Rech. Aéro., no. 
14, 39-54, Mar.-Apr. 1950. 

A large number of investigations on a sweptback wing (SO 
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6020) of full size has been made in the big wind tunnel of Chalajc. 
Meudon with the purpose of improving the conditions at take. 
and landing by control of the boundary layer using air suction jp « 
turbojet. Result is that it is advantageous to build in two groun 
of injectors, using one group for take-off, and both groups f 
landing. 

Authors emphasize that, for practical purposes, application ha 
to overcome many construction difficulties. 

M. Schafer, Germany 


827. Jones, R. Stanton, An empirical method for rapidly de. 
termining the loading distributions on sweptback wings, ( 
Aero. Cranfield Rep. 32, 23, pp. + 16 fig., Jan. 1950. 

Paper describes derivation of empirical formulas for loading (i. 
tribution on straight tapered sweptback wings, in terms of ps. 
rameters governing the geometric wing plan form. Derivation 
based mainly on results of the Weissinger method [VACA 7} 
1120, 1947; 
with experimental results have been introduced. 


Rev 1, 509] but corrections to give better agreemen: 


Method depends entirely on assumption that shape of loading 
curve can be completely defined by position of spanwise center 0; 
pressure (¥). Although this assumption cannot be backed theo 
retically, analysis shows that there is plenty of sound evidence t 
support it. 

Shape of loading curve is then shown to be expressible explicit) 
in a formula involving 7. This formula can be used to deriy 
loading distribution for any particular wing falling within a wid: 
range of aspect ratio, taper ratio, and sweepback angle, and eal-v- 
lation can be completed in a matter of minutes to an accura 
comparable with that of the Falkner method | Brit. R. & M. 1910 
1943}. 


tion theory of compressible flow to be easily incorporated. Hov- 


In addition, method allows the results of linear perturbe- 


ever, it suffers from the limitation that it applies only to simps 
trapezoidal wing plan forms. Reviewer's note: Author implies 
that the semiwing is of trapezoidal plan form. 


From author’s summary by John W. Miles, UsA 


828. Legras, J., Numerical calculation of the distribution 
of circulation on a sweptback wing (in French), Rech. Aéro.,: 
16, 39-53, July-Aug. 1950. 

A method for calculating the spanwise lift distribution o 
swept wing is developed and applied to a 45° sweptback wing 0! 
aspect ratio 6. Results agree with test data and with Weissinge! 
Method makes use of an empirical constant which + 
I:ven if further correlation 
with test data were to establish constancy of this empirical con- 


procedure. 
computed from correlating test data. 


stant, Weissinger method would still be preferred, since propos! 
procedure requires much numerical labor. 
H. R. Lawrence, Us.A 


829. Ruppel, W., Study of the static instability of an airplane 
in flight by means of influence coefficients (in French, /’ 
Aéro., no, 14, 25-29, Mar.-Apr. 1950. 


830. Mokrzycki, G. A., Application of the Laplace trans 
formation to the solution of the lateral and longitudinal stability 
equations, Vat. adv. Comm. Aero. tech. Note 2002, 59 pp. 4 
1950. 

Although the Heaviside operational caleulus has been used sl" 
cessfully in dynamic stability calculations for some time, author 
feels that this method is limited in regard to taking into acco!" 
He advocates use of Laplace transform te" 
nique which he demonstrates in detail, assuming initial eondit! i 


initial conditions. 


such as initial displacements or velocities, to be different '"' 
zero. A numerical example is provided in appendixes 
Arthur L. Jones. 1°" 





FEBRU) 


831. 
tudinal 
fected 


832. 
unstea¢ 

Theo 

110N 


nou 


834, 
on the 
calcula 

For 


11S 





ution 





yosed 





eBRUARY 195] 


33]. Lange, Roy H., and McLemore, Huel C., Static longi- 
tudinal stability and control of a convertible-type airplane as af- 
fected by articulated- and rigid-propeller operation, .\ut. adv. 

nm, Aero. tech. Note 2014, 49 pp., Feb. 1950. 

Results are presented of tests in the Langley full-scale tunnel 

eonvertible-type airplane (combination helicopter and air- 
nlane) having an almost circular plan form and large diameter 
-ypellers located ahead of the wing tips. 

measurements for normal-flight attitudes with full power 


Investigation includes 


iso for high angles of attack including the transition to the 
Comparisons of effects of articulated- and 


and a 
joverIng attitude. 
4i-propeller operation are included wherever possible. 


John R. Spreiter, USA 


332. Statler, I. C., Dynamic stability at high speeds from 
ynsteady flow theory, ./. aero. Sci. 17, 4, 232-242, 255, Apr. 1950. 

Theoretical response of an airplane in longitudinal sinusoidal 
otion is given for high subsonic speeds. Basie equations 
motion are solved for the pitching velocity and normal accele- 
ation per degree elevator deflection. 
termined by three methods: (1) An exact method of unsteady 


Stability derivatives are 


jow theory leads to 14 stability derivatives which are complex 
yetions of the reduced frequency. (2) A simplified theory, 
essentially a quasisteady theory, using 6 derivatives which are 
ral and independent of frequency and include classical down- 
wash time lag. (3) A modified simple theory which uses the same 
i derivatives as the simplified theory except that downwash effect 
calculated from unsteady flow theory and is, therefore, a com- 
plex function of the frequency. Comparison of methods (1) and 
2, is excellent for frequencies w between 0 and 8 rad/sec. A 
sight error, apparent at resonant frequencies, is completely 
eliminated when method (3) is used. In view of the original 
sumptions, the simplified method (2) is believed to be accurate 
enough for practical purposes. The 14 nonsteady stability 
rivatives are plotted for JJ = 0.3, 0.5, 0.7, and 0.75. 
H. P. Liepman, USA 


833. Morgan, M. B., and Morris, D. E., Flight tests to inves- 
tgate the lightness of an unbalanced elevator on the Lock- 
heed 12A, Aero. Res. Coun. Rep. & Mem., R. & M. 2372, 13 


p., 1949 


834. Jacobs, Willy, The influence of the induced sidewind 
on the efficiency of the vertical tail—a simplified method for 
talculation, Aero. Res. Inst. Sweden, Rep. 35, 31 pp., 1950. 

For an airplane in sideslip an asymmetrical span-load distribu- 

wis caused by the fuselage. Caleulation of induced sidewash 
to this distribution is based on a lifting-line vortex sheet sys- 

md depends on the usual spanwise integration involving a 


ui-loading function. Contribution of paper is the utilization of 


\th-order polynomial as the span-loading function. This 
Yproumation permits an analytical solution of the integral 


ea graphical method was used previously. Results are pre- 


ed tor two examples. Arthur L. Jones, USA 


. 835. Lefort, Pierre, French reaction-type helicopters (in 
rer Gen. Civ. 127, 3, 52-53, Feb. 1950. 

‘Wicle gives the principal characteristics of the new reaction- 
helicopter S.O.-1110 Ariel, constructed and flown successfully 
® Socicté Nationale des Constructions Aéronautiques du 

“ud-Ouest (SNCASO), 


"the compression ratio is in supplying air to tip burners, 


A curve is given which shows that the 


gre 


“ler the ratio of tip thrust to horsepower of compressor 
in tuselage. However, higher compression ratios give 


tor 


‘uel economy. 


Claim is made that reaction helicopters are 
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already preferable to “mechanical” helicopters for carrying heavy 
loads over short distances, Wm. C. Johnson, Jr., USA 
836. Britland, C. M., and Fail, R. A., Preliminary measure- 
ments of the aerodynamic damping in pitch of a 12 ft. diameter 
helicopter rotor, Acro. Res. Coun. Curr. 
May 1950. 
Brief measurements of damping characteristies of a rotor in 


Pape rs. ©. 22 6 pp., 


pitching oscillation were made, primarily to verify the simple 
technique proposed for a full research program on this subject. 
tesults obtained have not been fully analyzed or compared with 
theory, but the technique employed appears to be satisfactory. 
From authors’ summary 


837. Fossier, M. W., Bratt, R. W., and Dill, D. G., Compari- 
son of analytical and high-speed mechanical-calculator solutions 
of the lateral equations of motion of an airplane, including prod- 
uct-of-inertia terms, /. aero. Sci. 17, 5, 271-276, 206, May 1950. 

Paper is divided into two parts: (I) Development of two 
methods for solution of lateral equations of motion of an airplane, 
(II) St udy of effeet of includ- 
ing product-of-inertia terms in solution. 


including product-of-inertia terms. 


In part (I), first solution is analytical and gives resulting lateral 
motions of airplane, when all forcing functions are constant. 
However, calculations involved in obtaining numerical results are 
long and tedious. Second method is a step-by-step solution in 
matrix form readily adaptable for use in IBM caleulators. Caleu- 
lations are carried out by both methods for hypothetical airplane. 
Results show excellent agreement and hence, use of second method 
with IBM calculator would save considerable amount of time 
In part (ID), 
effects of including product-of-inertia terms are investigated 


when large number of cases need to be calculated. 
using sample airplane of part (1). Results show that, if longitu- 
dinal principal axis is inclined above flight path, solution including 
product-of-inertia terms indicates more stability and lower rates 
of roll than solution neglecting product-of-inertia terms. How- 
ever, if longitudinal principal axis is inclined below flight path, 
solution including product-of-inertia terms indicates less stability 
than that neglecting these terms. Most important result is that 
apparent Dutch-roll instability at high angles of attack, indicated 
by solution neglecting product-of-inertia terms, actually does not 
exist. M. A. Brull, USA 


838. Rose, L. M., and Altman, J. M., Low-speed investiga- 
tion of a thin, faired, double-wedge section with nose flaps of 
various chords, Vat. adv. Comm. Aero. tech. Note 2018, 22 pp., 
Feb. 1950. 

Lift, drag, and pitching moments were obtained in wind tunnel] 
for plain nose flaps having chords equal to 12, 16, 20, and 25°; ot 
airfoil chord at Reynolds number 5.8 million and Mach number 
0.17. Increased chord gave greater shift in angle of zero lift, more 
negative pitching moments, some maximum lift, and less drag at 
high lift. H. Reese Ive Vie USA 


839. Gregory, N., and Curtis, A. R., A comparison of three 
thick, symmetrical, multi-slot suction aerfoils, Acro. Res. Coun 
Curr. Papers, C. P. 20, Oct. 1948, published 1950. 

Two symmetrical thick suction airfoils with additional small 
velocity discontinuities over the forward part of the airfoil are 
compared with the 30°, Griffith airfoil. For a given transition 
position, suction quantities and ideal effective drag coefhicients 
are higher than for the 30°, Griffith airfoil, but: more favorable 
velocity gradients and an increased (C, range are obtained. 

Drag and suction quantities are equal to those obtained when 


additional suction slots are inserted (in the Griffith airfoil) with- 
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out the associated small velocity discontinuities. In all cases, re- 
ductions in drag are achieved with extra slots if extents of other- 
wise turbulent flow are replaced by laminar flow. 

From authors’ summary 


840. Mazelsky, Bernard, and Diederich, Franklin W., A 
method of determining the effect of airplane stability on the gust 
load factor, Nat. adv. Comm. Aero. tech Note 2035, 55 pp., Feb. 
1950. 

A numerical method using matrix notation is presented for 
solving the detailed integrodifferential equations of motions in- 
corporating the transient lift funetions associated with an airplane 
penetrating a vertical gust. Numerical solutions of these gust- 
stability equations are obtained in form of a recurrence formula by 
calculus of finite differences. Arbitrary gust shapes are handled 
by evaluating certain Duhamel integrals in the matrix equation 
for the foreing funetion. Variables considered include load fac- 
tor, pitch angle, and elevator deflection. 


W. F. Milliken, USA 


841. Houbolt, John C., A recurrence matrix solution for the 
dynamic response of aircraft in gusts, Vat. adv. Comm. Aero. tech. 
Note 2060, 90 pp., Mar. 1950. 

Paper is based on approximation of the integrodifferential equa- 
tions of motion of an elastic airplane by difference equations. 
Technique is first illustrated by calculating the response of a 
damped oscillator. Airplane consists of a straight wing to which 
ordinary beam theory is applicable, a fuselage that bends in a 
known mode, and a rigid tail. Airplane is free to pitch and move 
vertically. Wing mass and aerodynamic forces are concentrated 
at siX spanwise stations, between which the elastic parameter 
1/E1 varies linearly. Nonstationary air forces are taken from 
two-dimensional theory, fundamental functions being used in 
approXimate forms; a correction for aspect ratio and Mach num- 
After the dy- 


namical equations of wing and fuselage motion are set up, they 


ber, based on steady-flow theory, is suggested. 
’ G : >> 


are approximated in finite-difference equations and written in 
matrix notation. 

The unsteady-lift functions introduce terms that are of the 
Duhamel integral type. Author approximates these integrals by 
trapezoidal rule, and, since exponential functions appear, is able 
to express these terms in recurrence form, They can be evaluated 
for the mth time interval in terms of certain values pertaining to 
the (n-L th. 

The final matrix equation, after inversion, gives the deflections 
at the mth time interval in terms of those in the three preceding 
intervals. Thus it can be used for a step-by-step procedure, for a 
given gust pattern, if initial steps can be provided. These are de- 
duced trom initial conditions on the dynamic motions. As a 
numerical example, case of a two-engine airplane entering a sharp- 
edged gust is worked out. Author compares his method with 
usual modal-function procedure and also discusses its extension to 


the landing problem and similar cases. W. R. Sears, USA 


842. Tomaszewski, K. M., Determination of the static 
stability of seaplanes, Avro. Res. Coun. Curr. Papers, C. P. 14, 19 
pp., June 1946, published 1950. 

Report describes graphical methods for determination of water 
performance of scaplane hulls and floats when at rest and at low 
taxi-ing speeds. Methods are applied to estimation of water lines 
with and without the slow and rapid application of external thrust 
and torque (roll) for zero wind and wave conditions. 

A detailed example is given for case of a small twin-float sea- 
plane. Method can be used for determinating effect of any known 
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statically or dynamically applied forces or moments, and jp o>» 
known sea and wind conditions, From author's summary 


843. Sokolov, N. A., Hydrodynamic properties of planing gy. 
faces and flying boats, Nat. adv. Comm. Aero. tech. Note 1249, > 
pp., Oet. 1950. . 

Translation from Cent. Aero-Hydrodyn. Inst. (in Russia: 

fep. 149, 1932. 


844. Tomaszewski, K. M. and Miller, A. G., Some aspects o: 
the flow round planing seaplane hulls or floats and improvemen: 
in step and afterbody design, Proc. seventh. int. Congr. ay, 
Mech. 2, part I, 584-596, 1948. 

A method of step and afterbody design is given and illustrate; 
which is based on knowing shape of weight produced by forehod 
and interaction between air and water flow under afterbody. |; js 
claimed that this is a logical approach which gives the designer 
clear over-all picture of physical conditions existing during take-o% 
and landing, enabling the optimum aero and hydrodynamic per- 
formance to be obtained quickly. Application leads to large in. 
provements in air and water drag and in water stability. 

From authors’ summary 


845. Tomaszewski, K. M., Hydrodynamic design of seaplane 
floats, Acro. Res. Coun. Curr. Papers, C. P. 15, 26 pp., \ 
1946, published 1950. 

A generalized float form, together with its attachment to ss- 
plane, is designed on basis of existing data and tank tests. | 
shown that a good compromise can be achieved between design 
for water stability, trim, spray, seaworthiness on waves, good ser 
dynamic form, buoyaney, and case of manufacture. Mu 
stronger afterpodies can be used for floats than for hulls wit! 
loss of porpoising stability and are necessary for good stability 
and trim at the hump speed. Final form evolved should prove 
useful basis for design of floats for any particular purpos 

From author's summa 


846. Picken, J., The effect of variation of air density and 
temperature on the airflow characteristics of porous fabrics, 
Aero. Res. Coun. Curr. Papers, C. P. 25, 13, pp., Aug 
published 1950. 

Note describes a series of tests made at low air densities 
temperatures and establishes that air flow through porous 1a! 
obeys the laws of dynamic similarity. From author’s summar 


847. Miles, John W., and Naiman, Irven, Aerodynamic 
derivatives for an oscillating rectangular airfoil at supersonic 
speeds, U.S. Nav. Ord. Test Stat. Inyokern, T. M. RRB-32, 9 
pp., Oct. 1949. 

Using results of two previous papers on the oscillating rectang 
lar wing and aileron, respectively, the aerodynamic derivatives 
giving lift and moment due to plunging ana pitching of the wing 
are formulated in terms of corrections on two-dimensional res 
and these corrections are compuied and plotted. The derivates 
specifying the hinge moment on ailerons due to motion o! “0s 
and forces due to aileron motion are expressed in teriis 
derivatives for wing alone. From authors’ summary 

848. Edwards, Alun D., Performance estimation of civil J 
aircraft, Aircr. Engng. 22, nos. 253, 254, 255; 70-75, Y4-1"), li" 
145, Mar., Apr., May 1950. 

Paper presents a detailed treatment of performance analyss “! 
civil jet aircraft considering the successive stages of tase 
climb, cruise, and landing. Analysis is, for the most pat! 
sented in a conventional manner for jet aircraft, that 1 








FE 


or 
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st rather than thrust horsepower. In each case considera- 








at ple attention is given to reducing analytical results to simplified 
; ‘ms adapted to design use. Major design parameters are de- 
eormined and effects of variations in their values are considered. 
ae Numerous examples illustrating these points are presented. 
— M. J. Thompson, USA 
| 340. Pike, E. C., The possibility of the determination of rate 
of climb from acceleration measurement in level flight, Aero. 
ected Quart 2, part I, 15-22, May 1950. 
iene Paper deals with computation of excess horsepower for climb 


‘rom measurement of acceleration in level flight at various alti- 
tudes, speeds, and engine rpm’s. Proposed method is particularly 
re ®  seful in computation of quasisteady climb performance (e.g., 
— determination of optimum climbing speed at each altitude) be- 
yse then the rate of climb is simply proportional to product of 


Iti CAUM 


level-flight speed and acceleration, which are easily measurable 


il quantities. This technique would facilitate separate control of 
a : various parameters affecting climb performance and provide in a 
he single run as much information as could only be obtained from 
" many partial climbs in the usual procedure of time measurement 
uae luring continuous climbs. It is claimed that allowance can be 
em made in this method for the acceleration along the climb path, 

ereby permitting determination of climb schedule for best time 
aplane 


height, but nothing is said as to how this could be done, except, 
Vo it would seem, by a lengthy process of iteration. 
Joseph V. Foa, USA 


q ne 850. Dowlen, E. M., A comparison of the calculated profile 
Pe drag coefficients of various low drag wing sections, ('ol/. Acro. 

as Cranfield Rep. no. 35, 10 pp., Apr. 1950. 

_ Presented results indicate an increase in profile drag, for a given 
al usition point position, with rearward movement of the position 
oe i maximum velocity and with increase of trailing edge angle. 
| This behavior brings into question the desirability of designing 

Wing sections with peak suctions further aft than about 0.45°% 

“ rd, in view of the practical difficulties of insuring the surface 

finish and freedom from waviness required for such extensive re- 
a - gions of laminar flow. 
get Ixperimental results obtained at low Reynolds number confirm 
| qualitatively the predicted variation of drag coefficient. 
\ shortened method of calculating the profile drag coefficient of 
“7 an artoil is developed. Julius Rotta, Germany 
Lal 
851. Kaufmann, W., The energy calculation of induced drag 
seal sg san), Ingen.-Arch. 17, p. 187, Supplement, 18, 2, 1389-140, 
oer, Correction by Ik. Truckenbrodt of an error in the original paper 
— Ingen.-Arch. 17, p. 187-192; Rev 3, 2696), which hardly affects 
4d numerical results. Some further numerical examples are 
a =A given, R. Timman, Holland 
e wing 
results 852. Lean, G. H., and Whitaker, K. G., Report on measure- 
ati ments of the pressure distribution over a wing of triangular plan 
cine form ata Mach number of 2.44, Acro. Res. Coun. Curr. Papers, 
no. +, 6 pp., 1950. 
mar’ Pressure distribution data for a wing having a triangular swept 
Pian torm and a single wedge (blunt trailing edge) section are 
sivil jet analyz ! and compared with theory. Model was a half-span 
4). 143 Model supported from tunnel wall with no provision for eliminat- 
ng Wall boundary layer. This fact probably affected the pressure 
Jvsis of “S'ribution data. Close agreement with theory was obtained for 


” i] Mr 


ve, but induced drag was considerably greater than calcu- 
res “ved Values, Most of this discrepancy arose since the occurrence 
‘tremely low pressures at the leading edge could not be ex- 


‘ 
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plored and thus was not included in the integration of pressure 
forces. 

Base pressures were measured and thus the total drag obtained. 
This drag at zero incidence is about 17°% higher than the calcu- 
lated value for a wing having the same plan form but employing ¢ 
diamond-shaped airfoil of same thickness to chord ratio. It is 
pointed out that the advantage of streamlining is almost wholly 
offset by the reduction in nose angle. © H. H. Hoadley, USA 


853. Schrenk, Oscar, Approximate calculation of the inter- 
ference between wing and fuselage in the supersonic region (in 
German), Z. angew. Math. Phys. 1, 3, 202-209, May 1950. 

Using the impulse theorem, Ackeret’s first-order theory for thin 
supersonic airfoils and physical assumptions concerning flow 
about a cylindrical body with flat plate, midwing without inclina- 
tion, for which the ratio of wing chord to body diameter is very 
large (1/D — ~), author derives lift and moment on the body due 
to interaction of wing. Results are comparable with those of 
Ferrari [J. aero. Sci. 15, p. 317, 1948); Rev 1, 1268] for same prob- 
lem, obtained by linearized, supersonic-flow theory. Second- 
order corrections for the points, 7; and a2, of application of the 
moment and lift-producing forces, respectively, are given, the 
former from consideration of intersection of Mach planes from 
the wing edges with body surface, the latter from work of Ferrari. 
By physical reasoning, it is concluded that expressions obtained 
for lift and moment are upper bounds for those expected if eylin- 
drical bodies and finite //D be considered. Similarly, the expres- 
sions for 71, 72 are found to be lower bounds. Estimates are pre- 
sented for the case //D ~ 1. 

To account for the body-induced flow perturbation about the 


wings, a simple expression for the effective angle of attack a@, is 
introduced, which is twice the geometric angle of attack at the 


body and decreases rapidly in spanwise direction. A mean value 
of a, claimed to be satisfactory for practical purposes is intro- 
duced. Finally, an improved estimate of @ appropriate for the 


body, lift-force calculation is suggested. 
F. D. Bennett, USA 


Aeroelasticity (Flutter, Divergence, etc.) 
(See also Revs. 527, 563, 841, 847) 


854. Price, H. L., Note on Frazer’s proposed method for the, 
numerical solution of flutter and stability problems, Arro. Fes. 
Counc. Rep. Mem., R. & M. 2393, 8 pp., 1950. 

The solution of stability problems which have a characteristic 
equation 

A(A,y) = det uy, = 0 [1} 
with 
Ung = AyA® + dacA + Car tency; Lyk = 1.2.20 


(Anis Ones Cres Cnr Teal constants; A frequency parameter; y linear 
parameter, the “stiffness speed” parameter in flutter calculations 
of a certain type), is given by the intersections of the curves 


9 


f(—w’, y) = 0; g(— w*, y) = 0 


fy) + Ag(A2,y) being the expansion of the determinant [1]. 


A purely arithmetical process to find these intersections is derived 
from the partial fraction relation [Frazer, Proc. roy. Soc. Lond. 
Ser. A, 185, p. 465, 1946] 


f(x,y) 'L, Le ec Lats = a A,@/L, L 


‘ pq =1...n+2 
pq 


q? 


where the L,’s are in principle highly arbitrary linear factors, 


which can conveniently be identified with the tangents 


z= py + p= 0): pei... +2 


> 


to the parabola y? = 4c. The coefficients A,, can, then, be caleu- 


pd 
lated from simple formulas, involving, apart of simple factors, 

: /s 
(n + 1)(n + 2) numerical determinants of order n A( =(pq)’%, 


Ultimately, the f and q curves are constructed in an s,t 


p +4). 
plane related to the x,y plane by the transformation 2 = st; 
yus +t. J. HW. Greidanus, Holland 


855. Jones, W. Pritchard, Antisymmetrical flutter of a large 
transport aeroplane, Acro. Res. Coun. Rep. Mem., R. & ML. 
2363, July 1944, 13 pp., published 1950. 

Paper is extension of previous report (Same source, no, 2362, 
1944) where author showed that antisymmetrical flexure (F), 
aileron (A) flutter could occur at low air speeds when the aileron 
was mass underbalanced. Present work considers effect of 
fuselage roll (#) and wing torsion (7') on this type of flutter. 

Flexural stiffness is assumed to be constant, but torsional stiff- 
ness, artificial aileron damping, and rolling moment of inertia are 
treated as variable. Inertial conditions for both full and empty 
fuel tanks are considered. 

Assuming the modes of distortion to be parabolic in flexure and 
linear in torsion, and ailerons to be mass underbalanced, results 
are obtained as follows: Critical speeds and frequencies for FAR 
flutter are higher than for FA flutter; less artificial aileron damp- 
ing is required to prevent FAR flutter than FA flutter; in the 
range of practical values for stiffness characteristics of the craft, 
critical speeds and frequencies for FP 7A flutter differ little from 
those for FA flutter, while those for FTAR flutter are lower 
than for FAR flutter. Irving Sacks, USA 


856. Barrois, W., and Simon-Suisse, J., Mechanization of 
problems of vibrations and of flutter by means of matrix calculus 
(in French), Proc. seventh int. Congr. appl. Mech. 4, 63-80 1948. 

This is an expository paper on solution of the problem of flutter 
by matrix methods. The use of punched card machines and 


electrical analogies are touched upon.  P. C. Dunne, England 


Propellers, Fans, Turbines, Pumps, etc. 
(See also Revs. 560, 770, 783, 916) 


857. Siestrunck, R., Potential flow ir single screw machines 
(in French), Off. nat. Etud. Rech. aéro. Rep. 32, 66 pp., 1949. 

This work, in many respects, constitutes a continuation and 
complement of author’s book, ‘* Modern development of propeller 
theory Ara It 


begins with the study of a lightly loaded 


propeller having « finite number of equally spaced radial blades, 
and author assumes the vortex system to be represented by heli 
coidal surtaces departing from trailing edges of blades, supposed 
to be straight segments and extending downstream to infinity. 
Study of velocity field presenting helicoidal symmetry is carried 
out by means of method of helicoidal potent ials, The problem of 
propeller of maximum efficiency, accounting tor effect of drag and 
wake, is also investigated. Case of moderately loaded propellers, 
i.e., propellers whose airfoil sections operate near but still below 
their stalling angle of incidence, is also considered. 

A method of electrical analogy is developed and an apparatus 
called “propeller calculator,” consisting of four conveniently 
shaped basins, which author has derived from a similar device 
called “wing calculator,” is described. This apparatus permits 
mechanical integration of propeller-operation equation within 
practical range of speed ratio. Some experimental results are 


compared with those afforded by usual approximate methods. 


Last chapter deals with problem of aerodyvnamie interaction be- 
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tween propeller and other bodies such as walls, motor cowling: 
ete. It is shown how propeller calculator can be usefully ey 


ployed in solving this problem in spite of fact that now the hydro. 


dynamic potential no longer presents a helicoidal symmetry. 
Carlo Ferrari, Italy 


858. Eyre, K., The determination of propeller efficiency jz 
flight-preliminary tests with a rotor propeller, Acro. Res. Teas 
Rep. Mem., R. & M. 2414, 10 pp., 1950. 

Aircraft was fitted with a pitot-comb installation behind pro- 
peller for measurement of thrust; a description is given of thi 
and the associated recording apparatus. Torque was deter. 
mined from observed engine conditions and test bench calibra. 
tions. Flights were made at a constant true forward speed of 39? 
mph and engine speed of 3,000 rpm, giving a tip Mach number o: 
0.98 but four different values of engine power. As airergi: 
passed through test height of 25,000 ft, recordings were made o: 
thrust and engine conditions. Efficiency was caleulated for eae) 
of the four powers, and values obtained lie within +2!/.% 9; 
theoretical free-air efficiency. Test instruments functioned in » 
satisfactory manner and a suitable experimental technique was 
established. It is thought that a maximum propeller efficiency 
‘an be measured to within =5%, at a forward speed of 600 mp! 
at 25,000 ft. From author's summary 

859. Brown, T. W., Some factors in the use of high tempera- 
tures in gas turbines, Jnst. mech. Eng. Proc. 162, 2, 167-181, 1950. 

A comparison is made between gas-turbine cycles with inle’ 
temperatures of 1250 and 2200 F. Use of high inlet temperatures 
necessitates cooling; the effect of air and water cooling in tur- 
bines is examined, and equations are given and used to show fas 
tors controlling cooling loss. A cooling-loss factor is also derived 
which gives turbine efficiency obtainable with various degrees 
cooling. A cycle with an inlet temperature of 2200 F is examined 
to show effect of air or water cooling. With water cooling, steam 
generated is then considered either to provide an increase in uselul 
power or to precool inlet air. For greater efficiency, steam should 
be used to increase power delivered. Practical considerations 
and a proposed marine layout are given, together with series 0! 
conclusions. Appendixes are also included giving the assump- 
tions made and derivations of the equations. 

From author’s summary 


860. Mochel, Norman L., Metals for gas turbines, \/: 
Engng. 72, 462-466, June 1950. 


861. Ainley, D. G., and Jeffs, R. A., Analysis of the air flow 
through four stages of half-vortex blading in an axial compress0, 
Aero. Res. Coun. Rep. Mem., R. & M. 2383, 27 pp., 1950 

teport records results of low Mach number aerodynamic tes 
on axial-flow compressor blading of half-vortex design. Air ! 
through four stages of blading was traversed after ever) 
row, While compressor was running at peak efficiency and press 
rise. Results show a steady deterioration of radial distribution 
axial velocity through compressor, and there is reason to bell 
that “work done” factor, which has been found necessary in axish 
compressor design to correlate actual work done per stage ’! 
simple theoretical value, is primarily attributable to this detero™ 
tion of flow. 


Air deflections in each row of blades have 
compared with (a) design values and (b) eascade tests. Thes 
deflections showed good agreement with values predicted by © 
cade tests, but departed considerably from design values dw 

Measuremen’ 


“OWws sug- 


changes in velocity profile and secondary flows. 
of total-head losses and air-outlet angles from blade ! 


' 


gested presence of a pair of trailing vortexes from every 
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vith formation of secondary induced flows due to rela- 


‘ion of blade tips and adjacent walls. In general, results 

+ it may be desirable to allow for a change in axial veloc- 
ictribution through a compressor to reduce stalling losses at 
nd roots of blades in high-pressure stages, and also suggest 
hrouded blades may show a slight improvement in over-all 


From authors’ summary 


362. Kantrowitz, Arthur, The supersonic axial-flow com- 
sressor, Nat. adv. Comm. Aero. tech. Rep. 974, 9 pp., 1950. 
[sued first in classified form in 1946, report describes the first 
aipersonic. axial-flow compressor investigation in the U.S.A. 
The wave system from entrance region of the cascade and losses 

fo Waves Moving upstream of the cascade are studied, and 
Three 


rypes of design are described: (1) Supersonic rotor, subsonic 


me speculations are given as to the starting problem. 


ator, (2) supersonic rotor with shock, subsonic stator; and (3) 
gypsonie rotor, Supersonic stator with shock. Preliminary tests 
) second type gave pressure ratio of 1.8 with efficiency of 80°%. 


Ascher Shapiro, USA 


803. Mortarino, C., Experiments on blade cascades for 
compressors (in Italian), Aerotechnica 30, 2, 59-72, Apr. 1950. 
\uthor gives experimental results relative to a cascade of air- 
|. set at a given angle of obliquity, but at various airfoil angles- 
«attack. From results it appears that, while the cascade effect 
been obtained in test, the airfoils are not of infinite aspect 
‘io. Therefore, aerodynamic characteristics of the system were 
+ determined direetly by force measurements made with a bal- 
ance, but instead by (a) deducing forces from pressure measure- 
uts made on the airfoil contour, and (b) measuring the velocity 
th up- and downstream of the cascade and applying the 
mentum theorem, the angle-of-attack being taken as the aver- 
age of the angles measured ahead of, and behind the cascade. 


Both methods (a) and (b) give results in agreement with each 
ler When the velocity and static pressure measurements are 


‘ted on the basis of the Ferrari theory to account for con- 
Method used by author to visualize 


ergence of the streamlines. 


the flow is interesting. Paper also contains a determination of 
tip clearance effect. 

In reviewer's opinion, accuracy with which this investigation 

arried out makes it an important contribution to the experi- 


utal study of cascades. Carlo Ferrari, Italy 


804. Bragg, Stephen L., and Hawthorne, William R., Some 
exact solutions of the flow through annular cascade actuator 
discs, J. aero. Sci. 17, 4, 243-249, Apr. 1950. 

The flow through a stage in an axial flow turbomachine is 

roximated by that through an “actuator disk.’’ The equation 

the stream function in this case satisfies 


v..+v,, — (l/r, = fv) 


‘0 solutions of this equation are given with different assump- 
tsfor f(y). Each solution involves arbitrary constants which 
nie flow conditions at infinity to approximate to any desired 
It is found that radial flows decay rapidly with distance 
‘on disk —about half the total change occurring in a distance of 
‘tip radius. Axial velocity at disk is almost exactly the 
between values at infinity upstream and downstream. 
od is useful since accuracy of approximate methods, such as 
‘ue to Marble [./. aero. Sci. 15,8, Aug. 1948 |, can be checked. 
_‘niter’s errata in eqs. 9, 10, 11 were noted where the symbols 
sand ¢ should be interehanged. 
F. G. Blight, Australia 








119 


805. Keenan, J. H., Neumann, E. P., and Lustwerk, F., An 
investigation of ejector design by analysis and experiment, 
J. appl. Mech. 17, 3, 299-309, Sept. 1950. 

A continuation of authors’ previous work, making contribu- 
tions for a wider range of variables, including supersonic flow and 
shock waves. Theory uses one-dimensional analysis. Operation 
of jet pump or ejector is described in three parts: (1) Isentropie 
flow of separate primary and secondary flows to the mixing region, 
(2) process of mixing, and (3) pressure recovery in diffuser (isen- 
tropic). Theoretical mixing has been discussed on basis of 
whether pressure is constant or area is constant, better perform- 
ance being achieved with pressure constant. Experimental 
data were obtained and satisfactory correlation with theory 
demonstrated. Example design calculation is included, neglect- 
ing coefficients for irreversible losses. Experimental results at- 
tain about 85°, of computed pressure ratio and mass flow. No 
analytical treatment for optimum performance is reached. 

R. G. Folsom, USA 


866. Rom, Frank E., and Koutz, Stanley L., Effect of heat 
and power extraction on turbojet-engine performance. II 
Effect of compressor-outlet air bleed for specific modes of engine 
operation, Vat.adv. Comm. Aero. tech. Note 2166, 8 pp., Aug. 1950. 

Authors apply performance charts, described in part I, to deter- 
mine effect of air bleed on engine speed, net thrust, specific fuel 
effect of 
bleed as principal variable is plotted for various parameters, in- 


consumption, and required propulsion nozzle area. 


cluding turbine-inlet temperature, compressor-inlet temperature, 
and different combinations of engine speed and nozzle area. 
Effects are also presented as function of altitude and flight Mach 
number for constant air bleed (10°% of compressor flow) and vari- 
Maximum permissible bleed, as limited by 
rated turbine-inlet temperature, is given. All data presented in 
Results indicate that, if turbine-inlet 


ous parameters. 


nondimensional form. 
temperature is maintained constant, per cent decrease of thrust 
and per cent increase of specific fuel consumption are about. 
double per cent air bleed. Little significant difference is noted 
between operation with fixed and with variable nozzle areas. 

C. W. Smith, USA 


867. Lubarsky, Bernard, Performance and _load-range 
characteristics of turbojet engine in transonic speed range, Vu. 
adv. Comm. Aero. tech. Note 2088, 46 pp., May 1950. 

In order to determine the optimum combination of compressor- 
pressure ratio and turbine-inlet temperature on the basis of load 
range for flight speeds in transonic range, an analysis was made of 
performance and load-range characteristics of the turbojet engine 
for flight speeds from 500 to 800 mph, altitudes from 10,000 to 
70,000 ft, compressor-pressure ratios from 2 to 30, and turbine- 
inlet temperatures of 1700, 2000, and 2300 R. Values of the lift- 
drag and structure to gross-weight ratios of the aircraft, and 
efficiencies of engine components assumed for this analysis, are 
representative of the best values obtained either in practice or in 
laboratory investigations. 

Variation, with flight conditions and engine operating varia- 
bles, of thrust per square foot of engine frontal area, specific 
weight, thrust-specific-fuel consumption, ultimate range, and 
range with pay load are discussed. 

Following results were obtained for case of a submerged engine 
installation: Maximum, or near maximum, ultimate range was 
attained at any of flight conditions investigated with a compres- 
sor-pressure ratio of about 8 to 10. For all speeds investigated at 
altitudes of 10,000 and 30,000 ft, and for speeds up to 700 mph at 
50,000 ft, the variation of ultimate range with turbine-inlet 
temperature within temperature range investigated was about 
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5°% or less, with a temperature of 1700 R giving the longest range 
at lower speeds and altitudes. At an altitude of 50,000 ft and a 
speed of 800 mph, and at all speeds investigated at 70,000 ft, a 
turbine-inlet temperature of 2300 R gave a 10 to 30°F longer 
range than the temperature of 1700 R, and a 4 to 10% 
longer range than the temperature of 2000 R. 

From author’s summary by J. G. Slotboom, Holland 


868. Heidmann, Marcus F., Analysis of effect of variations 
in primary variables on time constant and turbine-inlet-tempera- 
ture overshoot of turbojet engine, Vat. adv. Comm. Aero. tech. 
Note 2182, 41 pp., Sept. 1950. 

Analysis is presented of effect of independent variations in 
component efficiency characteristics, flight conditions, and engine 
size on time constant and turbine-inlet-temperature overshoot of 
a turbojet engine with a centrifugal compressor and a turbine 
with choked stator. 
modynamie equations of engine-component performance. 


Dynamie factors are calculated from ther- 


Iingine time constant, corrected for engine size and altitude. 
increased 45°, with a 10°) decrease in compressor-tip Mach 
number. At constant Mach number, independent variations 
over a normal operating range of compressor efficiency, ram-pres- 
sure ratio, and exhaust-to-turbine nozzle-area ratio varied engine 
time constant 15 to 25°%; effect of turbine efficiency was negli- 
gible. Lffect of independent variations in rate of change of 
component efficiency during transient engine operation on time 
constant was of significant magnitude and should be given con- 
sideration in generalizing the dynamic behavior of an engine. 
Turbine-inlet-temperature overshoot decreased with an increase 
in compressor Mach number except under conditions of high ram- 
pressure ratio. Iffect of independent variations in compressor 
and turbine efficiency and exhaust-to-turbine nozzle-area ratio 
on overshoot was small compared with effect of ram-pressure 
ratio. Contrary to engine time constant, turbine-inlet-tempera- 
ture overshoot required no correction for engine size and altitude. 

J. G. Slotboom, Holland 


869. Durham, F. P., Increased jet thrust from pressure 
forces, /. aero. Sci. 17, 7, 425-428, July 1950. 

It is shown that, for turbojets and ramjets operating with over- 
all expansion ratios higher than the critical value, it is sometimes 
possible to obtain more thrust with incomplete, than with com- 
plete expansion. This is due to friction in jet pipe and nozzle, 
which offsets the jet speed. Charts are given showing range of 
pressure ratios and velocity coefficients for which incomplete 
expansion produces a greater thrust. 

J. G. Slotboom, Holland 


870. Hensley, Reece V., Rom, Frank E., and Koutz, Stanley 
L., Effect of heat and power extraction on turbojet-engine per- 
formance. I—Analytical method of performance evaluation 
with compressor-outlet air bleed, Vat. adv. Comm. Aero. tech. 
Note 2053, 52 pp., Mar. 1950. 

Paper deals with effect on engine performance (i.e., speed, 
specific fuel consumption, thrust, temperature, ete.) of bleeding 
air from compressor outlet for cabin pressurization or other pur- 
poses. Analysis is based on experimentally determined charac- 
teristics of a particular turbojet with axial-flow compressor, but 
method of attacking problem is more general and can be applied 
to units with centrifugal compressors. 
with 


Working charts are pre- 
form, which are 
applicable to any axial-flow unit having essentially the same 


sented, variables in nondimensional 
characteristics as experimental unit, including a pressure ratio of 
about 4 or 5 and a turbine-inlet temperature of about 2000 R. 
Ieffeet of air bleed on matching of components is taken into ac- 
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count, but not effect of variations of Reynolds number. Auth 
state that accurate determinations of performance can he 9}, 
tained, as demonstrated by experimental checks, when any gives 
temperature variation is specified (e.g., when exhaust-dye; 
temperature is maintained constant); but since the results - 
extremely sensitive to small changes in the propulsion nozzle ae 
they may not be very reliable when this area is specified as eon. 
stant. C. W. Smith, Us4 

871. Collins, D. F., and Gordon, Francis M., Revised anj 
extended performance characteristics of ramjets, Avr. ), 
Coun. Curr. Papers, C. P. 11, 12 pp., 1950. 

A useful series of charts showing, for flight Mach numbers /yoy 
1.0 to 3.0, thrust, thrust coefficient, fuel consumption, specific | 
consumption, and nozzle area ratio as functions of combustion. 
chamber entry Mach number and maximum cycle temperature 
Assumptions include oblique shock diffuser, 4 q friction pressure 
drop, 90°% combustion efficiency, 95°) nozzle efficiency, anj 
kerosene-type fuel. 
pared at one maximum cycle temperature. 
for calculating effect of different ambient temperature and pres. 
R.S. Levine, US\ 


it) 


Oblique and normal shock diffusers are com. 
Provision Is made 


sure, but not off-design performance. 


872. Beeton, A. B. P., An approximate method for estimat- 
ing the performance of oxygen-oil rockets, Acro. Res. Coun. Re: 
Mem., R. & M. 2389, 7 pp., 1950. 

Method is described which enables the operating conditions 
an oxygen-oil rocket to be determined to a reasonably accuse 
degree. Less important components, such as OH, O and H, are 
not allowed for, but method is otherwise exact and could be es- 
tended to cover these components. Curves are given for total 
heat and entropy of constituent gases and for relevant equilibrium 
constants. These values are used to derive total heat-entropy 
diagrams for four mixture ratios over a range from 1 to 60 atm 
pressure in each case. Further curves are given which sion 
theoretical throat and outlet areas, and also specific impulses for 


expansion down to 1 atm pressure. From author’s summary 


Flow and Flight Test Techniques 


(See also Revs. 574, 609, 746, 747, 769, 804, 810, 815, 
831, 849, 857, 863, 869) 


873. Lindsey, Walter F., and Chew, William L., The develop- 
ment and performance of two small tunnels capable of intermit- 
tent operation at Mach numbers between 0.4 and 4.0, \uil. « 
Comm. Aero. tech. Note 2189, 105 pp., Sept. 1950. 

Authors describe two wind tunnels including test equipment. 
One, having a 4-in. by 16-in. test section, is of the induction type 
with a Maeh number range from about 0.4 to 1.4. The othe 
one, with a test section of 4 in. by 4 in., is of the blow-down ty} 
covering the supersonic range up to about WV = 4. 

Authors intend to describe equipment suitable for use by ed 


oe 


cational institutions for student training, so paper does not £ 
new results. It is based entirely upon well-known princi): 
Some basic data are presented in simplified form. 

Though reviewer would prefer a somewhat different !yout 
wind tunnels for the particular purpose, paper is a good introule 
tion into field of supersonic wind-tunnel design. 

Heinrich Ramm, U4 


874. Conover, Richard E., Strain-gage dynamometers and 
indicators, Jnstruments 23, 5, 445-448, May 1950. 
Several refinements, applicable to strain-gage dynamo! 


eters 


and indicators in fields other than aviation, have resultec ! 
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nt of a new aircraft-control force-measuring system for 


t purposes. 


a ee deals with methods found effective for improving the 
ot . curacy, principally through refinement in design of 
gee mometer mechanical elements and improvement in 
area ie characteristics of electrical circuits. 
on. es of two dynamometers for measuring rudder-control 
SA J stick foree (elevator and aileron control force independ- 
each another), and a= servomechanism-type indicator 

aad » on conventional friction-damped self-balancing poten- 

- principle are described in detail. 

. Ernest Eujen, Germany 

| ; 375. Perry, C. C., The use of strained wire as a velocity 
ction, MBE meter, Proc. Soc. exp. Stress Anal. 8 1, 103-108, 1950. 
eis \ strain gage wire in an electrical circuit was used to measure 
ei ejocity of water ina channel. Tue wire was suspended between 
\ pir syo opposite walls of channel in a plane normal to axis of flow. 
anaes Wilh How the wire was elongated and bent downstream, with a 
cil oye in resistance. Change in resistance was measured by a 
press ise circuit. Some experimental results are given. 
S4 R. C. Binder, USA 
imat- 876. Hutton, S. P., The use of interferometers in aerodyna- 


Rey mics at the L. F. A., Brunswick, Germany, Acro. Res. Coun. Rep. 
V Rt. & M. 2366, 42 pp., July 1946, published 1950. 





‘urate | 3877. Kantrowitz, Arthur, and Trimpi, Robert L., A sharp- 
I, are focusing schlieren system, J. aero. Sci. 17, no. 5, 211-314, 319, 
e ef: May 1950 

otal Paper describes a schlieren system, developed at Cornell Uni- 
Ir for the optical observation of compressible gas flows, in 
tropy " the illumination pattern on the sereen depends predomi- 
) atm nantly on the density gradients prevailing in one particular plane 
show perpendicular to the optical axis of the system. (In conven- 
es for tional schlieen systems, this illumination pattern reflects the 
ary werage, taken along the entire light path of the corresponding 


nsity gradient.) This is achieved by substituting for the single 
igit source of the classical schlieren set-up a grating-like array of 
git sources, and by introducing in the plane of their images a 
Schlieren effeets at screen 
~ support each other only for points in foeal plane con- 


815 ; parate knife edge for each of them. 
jugate to that of sereen, while for points in any other plane they 
Wii tail to coineide and thus blur each other, The Cornell ap- 
“us operates with 82 source slits and an equal number of 
- '-off edges. To insure congruence of each source edge with its 
responding cut-off edge, a photograph technique is used in 

ment. producing required gratings. Illustrating photographs accom- 
ives pany the text. No quantitative assessment of effect is attempted. 


other F. J. Weyl, USA 


878. Blue, Robert E., Interferometer corrections and 
measurements of laminar boundary layers in supersonic stream, 


\ 
y rd 


t give vilade. Comm, Aero. tech. Note 2110, 74 pp., June 1950. 
les taninar boundary layer on a flat plate in a supersonic stream 
‘w Investigated by means of a Zehnder-Mach interferometer 


+ 


ut of “4 total-pressure probe. Density gradient in boundary layer 

odes ‘Plate necessitated consideration of effect of light refraction on 

erence data. Density and velocity distributions, which were 

A “'ained with the two instruments for a range of local Reynolds 

“under from 0.818 X 10®to 1.08 < 10% at a nominal Mach num- 

2.02, compared favorably with laminar boundary-layer 

Skin-friction coefficients calculated from boundary- 
peters “Ser profiles were larger than predicted by theory. 


NY 


s and 7 


Theory 


From author’s summary 
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879. Vonnegut, Bernard, Vortex thermometer for measuring 
true air temperatures and true air speeds in flight, fi). se. 
Instrum., 21, 2, 136-141, Feb. 1950. 

By mounting a temperature-measuring device in a housing in 
which ram air creates a vortex, aerodynamic heating due to 
adiabatic compression of air is nearly compensated tor by adia- 
batie expansion in the vortex. The air inlet faces upstream, and 
the exit downstream, so nearly double the kinetic head is availa- 
ble, overcoming friction and permitting throttle-valve adjust- 
ment for calibration. Measured air temperatures were accurate 
to 0.5 C at air speeds from 150 to 260 mph and altitudes to 25,000 
ft. Measurement of air speed by use of temperature difference 
between vortex and ordinary thermometers, and temperature 
measurement of clouds are proposed but not well developed. 

R. S. Levine, USA 


880. Moeller, Franz, Surface temperature measurements 
(in German), Arch. tech. Messen, no. 162, V2162-2, July 1949. 4 

Author develops and presents the formulas and necessary 
values for determinaticn of heat flow from surface to thermome- 
ter. Applying an analogy to electric current conditions, the 
defined. 
simple formulas obtained are further simplified for many prac- 


resistances encountered are clearly Comparatively 


tical applications. Although the article already contains useful 
examples of actual calculations, author announces supplementary 
articles in subsequent issues of AVM, covering judgment of 
errors for different methods and how to decrease them. 

Dieter, kK. Huzel, USA 


©881. Campoamor, Manuel Lopez-Acevedo, Mechanical 
similarity and experiments with ship models (Semejanza 
mecanica y experimentaci6n con modelos de buques (in Spanish, 
Madrid, Edicién del Canal de Experiencias Hidrodinamicas, 1943, 
250 pp., 94 tables. 

Handbook for ship-mode] testing laboratories. It contains a 
nomenclature and tables of formulas (mostly empirical) for pre- 
dicting powering of ships on basis of model tests. 


Louis Landweber, USA 


882. 
calibration of hot wires (in French), C. 
16, 1452-1454, Apr. 1950. 


To establish a more exact yet simple basis for calibrating the 


Datwyler, Gottfried, Simple and more exact method for 
R. Acad. Sci. Paris 230, 


reading of root mean square velocity vu’ and for determining time 
constant VW of hot wires operated with constant current, an ex- 
pression is derived from extended nonlinear law of King, neglect- 
ing certain very small quantities, for uw’ in terms of readily meas- 
urable electrical quantities. This expression differs from corre- 
sponding expression derived from linearized King’sequation merely 
by a correction factor. derived from the 
linear is to be multiplied by this factor to obtain the more accurate 
value of AM. 
varying heating current which, when applied to u’ and M in con- 
junction with the former, establishes these quantities more 


The time constant 


A second correction factor is derived for case of 


accurately than corresponding values derived from linear law. 


John R. Weske, USA 


883. Warden, R., Wind tunnel tests on a one-twelfth scale 
model of a twin-engined military transport (Airspeed C 13/45 
Ayrshire), Aero. Res. Coun. Curr, Papers, C. P. 17, 26 pp., Jan. 
1949, published 1950. 

Report gives results of wind-tunnel tests on a one-twelfth seale 
model of the A. 8. 60, a high-wing transport machine having twin 
engines located in large underslung nacelles. Wing-body inter= 
ference and longitudinal stability were measured. Stability tests 











122 


included measurements with propellers running. Results indi- 
cate a noticeable fuselage-interference effect on tail and that slip- 
stream has an appreciable destabilizing effect under climb condi- 
tions. A comparison of tests made on pitching moment at the 


R.A.E., and N.P.L., is included. 


From author’s summary 


884. Lock, C. N. H., Knowler, A. E., and Pearcey, H. H., 
The effect of compressibility on static heads, lero. Mes. Coun. 
Rep. Mem., R. & M. 2386, 13 pp., Jan. 1943, published 1950. 


885. Becker, John V., Results of recent hypersonic and un- 
steady flow research at the Langley aeronautical laboratory, 
J. appl. Phys. 21, 7, 619-628, July 1950. 

Technical features are given of a hypersonic, blowdown wind 
tunnel with an Il-in. sq test section and a Mach number of 
approximately 7. Air condensation in this tunnel is detected 
by a light-scattering technique and by a change in statie pressure 
with stagnation temperature. Reviewer believes this to be 
first conclusive evidence of air condensation in hypersonic tun- 
nels; and it is of great interest to designers of hypersonic tunnels 
that the air condensation begins at only moderate supersatu- 
ration. 

A nitrogen afterglow flow-visualization experiment in a low 
supersonic nozzle is described as an attempt to assess the value of 
this technique as a replacement for the schlieren technique which 
The 


heat release accompanying glow decay does not seriously affect 


becomes ineffective in low-density aerodynamic research. 


the flow. 

Boundary-laver displacement thickness on a flat plate is ealeu- 
lated to be 10 times as great for 17 = 7 as for JJ = 1, due to large 
temperature rise near surface with consequent increase in vis- 
cosity. Measurements at Wo = 6.9 show markedly altered static 
pressure on plate near front due to hboundary-laver growth, and 
good agreement with theory is shown. 

Unsteady flow researches reported include both a shock splitter 
for reducing subsonic disturbances which cause oscillation of 
normal shocks in supersonic diffusers, and shock-induced separa- 
tion in an axially symmetric supersonic inlet with central body. 
inally, shock-tube flow is 


described by diagrams, pressure 


measurements, and schlieren photographs. Results of viscous 
dissipat ic non shock-tube flow is described. 


Hl. G. Stever, USA 


Thermodynamics 


886. Verschaffelt, J., The thermo-mechanics of thermo- 
electricity (in French), Acad. roy. Belg. Bull. Sev., ser. V, 36, 1, 
26-46, 1950. 

Paper is labeled a first communication, and apparently theme is 
to be further developed in subsequent papers. Author suggests 
(partly by reference to previous publications) a theory of thermo- 
electric effects based on certain assumptions, including existence 
of an external work ascribable to thermal forces. Electricity is 
considered as a fluid, with usual properties of a fluid (entropy, 
enthalpy, ete.). Author shows how his theory leads logically to 
justification of the hypothesis on which Lord Kelvin built his 
theory of thermo-electric effects, namely, that an increase of 
entropy always results from the Joule heating effect and from heat 
conduction, which are irreversible processes, whether or not these 
are accompanied by other processes which may be reversible, 
Author claims first 
clear statement of principle of superposition of such reversible and 


such as the Thomson and Peltier effects. 


irreversible effects. Paper also includes review of Kelvin theory 
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and discussion and criticism of more recent theories by Prigog,, 
and Meixner. C. W. Smith, Us4 


887. Sherman, Charles W., Elvander, Hans I., and Chipman, 
John, Thermodynamic properties of sulphur in molten iron-sy. 
phur alloys, /. Metals 188, 2, 334-340, Feb. 1950. 

equilibrium between sulphur dissolved in’ molten  jroy 
concentrations up to 4.89% and a gas mixture of H, and H.S 
investigated at temperatures from 1530 to 1730 C. The : 
equipment (induction furnace), its operation, and evaluatio: 
test data are described in detail. Authors observe the compos. 
tion of the H.,H.S mixture which, when passing over om i 
melt of given temperature containing dissolved sulphur, leyyes 
concentration of the latter unchanged. From this, they calenly 
the equilibrium constant of reaction H. + 3 (dissolved in molte 
iron) = HS, the activity coefficient of sulphur in the melt, a 
the free energy of solution of gaseous sulphur in liquid iron. Ds: 
obtained are shown to be consistent with those obtained by othe: 
investigators in the lower end of temperature range studied 
authors. Kk. F. Lype, USA 

888. Roy, Maurice, A new concept of isentropic efficiency 
applicable to regimes of adiabatic flow of gaseous fluids 
French), Proc. seventh int. Congr. appl. Mech. 3, 127-138, 1948 

A new definition of efficiency for any adiabatic steady-flow 


evclic-flow process is proposed. For processes involving work 
output: Wow = (41 + C1) — (fe + C2); p = (A — Fy +6 
(fk, — Bt + C,). For processes involving work input: | 
= (F2 + C2) — (Fi + (1); p = (EA — BF, + C2)/(E2 - E 
(.). Here C is specific kinetic energy, FE specifie enthaly 


p efficiency, 1 inlet state, 2 exit state, and 2! state corresponding 
to inlet entropy and exit pressure. 

This efficiency has more general utility than usual isentroy 
efficiency in definition of which the kinetic energy terms 


omitted. Kenneth R. Wadleigh, Us 


889. Randels, W. C., The mechanism of unstable combus- 
tion, J. aero. Sci. 17, 2, 124-125, Feb. 1950. 

A partial explanation of unsteady burning in forced drait 
bustion systems is proposed in terms of pressure vs. flow chara 
teristics of the compressor and of the combustor-nozzle com 
tion. Bruce L. Hicks, USA 

890. Friedman, Raymond, and Johnston, W. C., The wall- 
quenching of laminar propane flames as a function of pressure, 
temperature, and air-fuel ratio, /. appl. Phys. 21,8, 701-75, Aus 
1950. 

Paper reports experimental work measuring minimum spacuis 
between plane-parallel plates under which flashback occurs trom s 
propane air fire. 


Quenching distance vs. air-fuel ratio is stv 
to be U-shaped with the minimum at approximately 14 tor) 
ous pressures and temperatures of both nixture and wal 
Quenching distance for a given air-fuel ratio is demonstrated | 
be a power of pressure and temperature. Surface coating 
walls has no apparent effect on quenching. 

T. E. Caywood, Us\ 


891. Ejian, C. S., Effect of valve overlap and compression 
ratio on variation of measured performance with exhaust pressur® 
. . ' d 

of aircraft cylinder and on computed performance of compoune 


9 


power plant, Vat. adv. Comm. Aero. tech. Note 2025, 38 pp. ! 
1950. 

Tests were conducted on an aireraft-type liquid-cooled a! 
injection single-cylinder engine with three valve overlaps (°° 


166°, 200°) for various engine speeds, inlet-manifold pres! 
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sures, fuel-air ratios, and Compression ratios. Results 


y these parameters on the indicated power, volumetric 
indicated specific fuel consumption and power are 

These results are used to compute performance of a 
i) compound engine. Certain of configurations show 
te jnereases in net specific brake power with little chang >in 
ie] consumption as valve overlap is increased. 


. J. M. Wild, USA 


392. Sammons, H., A single-cycle test apparatus for study- 
5 “loop scavenging” in a two-stroke engine, Proc. /nstn. mech. 
rs Intern. Comb, Eng. Group, 161, WEP no. 4, 233-249, 1949. 
-yst apparatus is described to study the scavenging process 
, Diesel engine. Device consists of a one-cylinder arrange- 
whereby the crankshaft is accelerated from the upstroke 
Dur- 


After closing 


jon to engine speed before outlet slots are uncovered. 
-seavenging period this velocity is maintained. 
mechanism is stopped before reaching next opening posi- 


different gases are used to represent intake air and exhaust 
\t beginning of test, evlinder is filled with gas representing 
The other gas is introduced through intake ports dur- 
avenging test. A chemical or density analysis of mixture 
rscavenging will give the charging efficiency (per cent ‘‘ex- 


ras’ in total gas volume). Test results are shown for a 


port arrangement. Curves are plotted showing the 3 
es: total charge of scavenging gas, charging efficiency, and 
bossure difference between inlet and outlet for different crank- 


~poeds and intake densities. I. Haenni, Switzerland 


303. Lundin, Bruce T., Povolny, John H., and Chelko, 
Louis J., Correlation of cylinder-head temperatures and coolant 
heat rejections of a multicylinder, liquid-cooled engine of 1710- 
uin. displacement, Vat. adv. Comm. Aero. Rep. 931, 23 pp., 

le describes tests of multicylinder, liquid-cooled engines 

“10 cu in. displacement developing from 275 to 1860 brake 
ed by ethylene glycol-water mixtures circulating at rates 
p oto 320 gpm. Analysis of data obtained showed that the 
VACA heat-transfer correlation method based on normal forced 
movection provided satisfactory correlation of both the cylinder- 
temperatures between the exhaust valves and the coolant 
rejection with the primary engine and coolant variables for a 
range of engine and coolant conditions. Above correlation 
1 permitted prediction of cvlinder-head temperature be- 
eXhaust valves within approximately +12 F, and of coolant 
ection With an aceuraey of #5%. Article is supplemented 
L. M. Tichvinsky, USA 


4 


gures and one table. 


e804, Salisbury, J. Kenneth, Steam turbines and their cycles, 
York: John Wiley & Sons, Ine.; Chapman & 
i1d., 1990, vit + 645 pp. $9. 


V presents the fundamentals of steam-turbine design and 


London: 


!evele performances in easily understandable terms. 
part, thermodynamic background and laws govern- 
. iow through a turbine stage are presented without un- 


“uy theoretical considerations. With respect to turbine 
tistics, a clear distinction is made between tlow-passing 
ania efficiency characteristics. Stage performance and 


“ eheeney are treated in a one-dimensional approach. 
‘and third parts give a detailed account of the regenerative 

\ very useful shortcut method, which allows rapid cycle 
s,s based upon the concept of an ideal cycle having no 


es and no terminal temperature differences in the 


heaters. Methods are also given to ecaleulate differ- 
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The 


different losses and heater arrangements are discussed in details. 


ences in performance between the ideal and actual eveles. 


Last part gives an account of mechanical design details, steam- 
rate and heat-rate calculations. 

As a whole, book is usetul and practical, especially tor the 
power-plant engineer interested in 


evele) performances and 


economics. I. Haenmi, Switzerland 


895. Barry, F. W., Introduction to the comprex, ./. 
Mech. iz. 1, 47-53, Mar. 1950. 


Paper describes the construction and operation of a comprex, or 


appl. 


pressure exchanger, together with its application to a gas-turbine 
eyele. A simple analysis is also developed, which is intended to 


indicate performance characteristics of a comprex. Analysis 
shows that pressure ratio, relative gas flow, and ratio of the 
temperature of leaving gas to that of entering air are all funetions 
of scavenging velocity and of nature of the compression and 
expansion processes (as is shown graphically Some irreversi- 
bility is found to be essential to useful operation of a eomprex,. 
Finally, formulas for major dimensions of a comprex are pre- 
sented. 


From author’s summary by W. M. Rohsenow, USA 


896. Prigogine, I., and Xhrouet, E., On the perturbation of 
Maxwell distribution function by chemical reactions in gases, 
Physica 15, 913-932, Dee. 1949. 

Problem of evaluation of statistical distribution functions in a 
system which undergoes chemical reaction is discussed in mathe- 
matical detail. Methods of Chapman and Enskog are applied to 
case of a reacting system where molecules possess only transla- 
tional energy. 

essential result of paper is the proof that method of Chapman 
and Enskog, used exclusively up to the present for calculation of 
Maxwell 
gradients, may be generalized to case of chemical reactions. — It 


perturbation of distribution introduced by spatial 


allows an exact calculation of the perturbation by means of 
integration of an integrodifferential equation which is the natural 
extension of the Maxwell-Boltzmann equation. 

Calculations have been made for a simplified chemical reaction 
Results 
obtained seem to indicate that for ordinary reactions [(e" kT’) 


but will soon be applied to less schematic examples. 


> 5] with a small heat of reaction, change in rate of reaction re 


sulting from perturbation of Maxwell distribution may be 


neglected. Joseph Kaye, USA 

897. Prigogine, I., On the perturbation of the Maxwell dis- 
tribution by chemical reactions (in Italian 
ment 6, no. 2, 289-296, 1949. 


Assuming that the reacting molecules have no internal degrees 


Nuovo Cim. Supple- 


of freedom, that there is no heat of reaction, and that the energy 
of activation is greater than about 5kT (author says “‘less than” 

the Maxwellian distribution of velocities is changed very slightly 
The fraction of colliding molecules having energies sufficient for 
reaction and, consequently, the reaction rate are, therefore, nearly 
the same as may be calculated from the Maxwellian distribution 
This is the basie assumption of the Eyring theory of rate proc- 


KE Pieford, USA 


CSSes 


898. Rzasa, Michael J., and Katz, Donald L., The coexist- 
ence of liquid and vapor phases at pressures above 10,000 psi, 
J. petrol. Tech. 2, 119-128, Apr. 1950. 

Phase diagrams for six mixtures of methane and Wensol 16 (a 
commercial, high narrow-boiling-range oil) were experimentally 
determined to pressures above 13,000 psi by observation in a 


high-pressure cell furnished with ten windows. Density, satura- 
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tion pressure, and volume percentage of liquid were determined 
16 mixtures. Observations of 
Conventional pressure- 


for nineteen methane-Kensol 
critical opalescence were also made. 
composition and temperature-composition diagrams were pre- 
pared, and the equilibrium vaporization factors for methane- 


IKkensol 16 mixtures were estimated. Serge Gratch, USA 


899. Miiller, Henning, On the principles of thermo-dynamics 
of irreversible processes (in German), Ann. Phys. (6), 7, no. 1-2, 
73-80, Feb. 1950. 

Some speculations suggest supplementing the two laws of 
thermodynamics by a hypothesis of the type 6fgrad2u dr = 0, 
where uw is internal specific energy, and its normal derivative is 
given on boundary. This principle is advocated for nonquasi- 
static processes, and it is claimed that it vields a unique behavior 


A. W. Wundheiler, USA 


of thermodynamic systems. 
900. Gorter, C. J., Kasteleijn, P., and Mellink, J. H., Discus- 
sion of the properties of He‘'ium II on the basis of the two-fluid 
model, Physica 16, 2, 113-121, Feb. 1950. 
Smoothed values of specific heat and entropy of liquid helium 


II are 


second sound velocities, mechano-caloric effects, and heat cur- 


given. Systematic differences occur in fountain effects, 


rents from Tisza’s special two-fluid model. A more general 
model is proposed yielding better agreement. Formulas are 
prope sed for velocities and for absorption of second sound. 

From authors’ summary by Myron Tribus, USA 


901. Speiser, Rudolph, and Johnston, H. L., Methods of 
determining vapor pressure of metals, 7’rans. Amer. Soc. Metals 
43, 283-307, 1950. 

Theory and practice of determining vapor pressure of metals by 
Langmuir evaporation method and Knudsen effusion method are 
described in some detail. 
sent experimental data are given, and methods of calculating 


Vapor-pressure equations used to repre- 


thermodynamic functions from vapor pressures, heat capacities, 
and spectroscopic data are discussed. Experimental data for 
vacuum-cast Beryllium are presented. 


W. M. Rohsenow, USA 


902. Phipps, T., Sears, G., Seifert, R., and Simpson, O., 
The vapor pressure of plutonium halides, /. chem. Phys. 18, no. 5, 
713-723, May 1950. 

Measurements are made by a modified Knudsen effusion 
method, wherein a fraction of vapor effusing from a circular ori- 
fice of a tantalum oven is collected on a target and measured by 
radiochemical assay. Results can be expressed in the form 
A — B/T, where p = mm. Hg, T = °A, and A and B 
are constants as follows: (a) PuFs;, solid (77 = 1200 to 1440), 
A = 12.468 + 0.074, B = 21,120 + 100; liquid (7 = 1440 to 
1770), A = 11.273 + 0.034, B = 19,399 + 53; (b) PuCls, solid 
(T = 830 to 1007), A = 12.726 + 0.126, B = 15,910 + 120; 
liquid (7’ = 1007 to 1250), A = 9.428 + 0.075, B = 12,587 = 82; 
(ec) PuBrs, solid (7’ = 800 to 929), A = 13.386 + 0.077, B = 15,- 
280 + 69; liquid (7' = 929 to 1100), A = 10.237 + 0.033, B = 
12,356 + 32. 
dicated above, and the possibility of oxvhalide impurities in case 
of PuCl; and PuBr; is considered. Enthalpies of sublimation, 
vaporization, and fusion, and entropies of fusion are calculated 


R. E. Treybal, USA 


logip = 


Molecular forms of vapors are assumed to be as in- 


from the data. 


903. Phipps, T., Sears, G., and Simpson, O., The volatility 


of plutonium dioxide, /. chem. Phys. 18, no. 5, 724-734, May 
1950. 
Measurements are made over the temperature range 1320 to 
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1790 C by a modified Knudsen effusion method (see pree.,:,, 
review) and detailed drawings of two apparatus are ial 
When PuQ, is heated in a vacuum, reduction to lower ONid 2 
oxides occurs, and at least up to 1750 C no second solid or | 
phase appears. Increased reduction of PuQs increases pant 
pressure of oxide in vapor, which ultimately reaches a ya)ye $+ : 
times that of PuO, and which is reproducible on further hes: a 
This is evidence of formation of a stable oxj a 
Reduction is poy 
R. E. Treybal, U3). 


in a vacuum. 
formation of a new solid or liquid phase. 
by heating in an oxygen atmosphere. 


904. Husimi, K., Note on Mayers’ theory of cluster integrals, 
J. chem. Phys. 18, 5, 682-684, May 1950. 

The cluster integrals in the condensation theory of J. EB. \y» 
and M. G. Mayer have been expressed as a sum of prodyers of 
A derivation is given for the coefficien: 


irreducible integrals. 
K. J. Laidler, Us4 


each member of the sum. 


905. Van Hove, L., On the configurational integral for s 
tems of one-dimensional particles (in French), Physicv 16,2 
137-143, Feb. 1950. 

The free energy of a one-dimensional system of particles is 
culated for case of nonvanishing incompressibility radius of +s 
particles and a finite range of the forces. It is shown ¢] 
phase transition can occur under these conditions. 

From author’s summary by K. J. Laidler, Us 


906. Focke, Rolf I., Contribution to the thermodynam’es of 
flowing gases (in German), Forsch. Geb. Ing.-Wes. 16, 4: 
Sept.—Oct. 1949. 

Kquations for effects of heating on flow of a frictionless 
through a pipe of constant cross section are presented «a 
cussed. Both sub- and supersonic flows are considered in «i 
The interpretation of the equations for subsonic flow has been’ 
subject of recent controversy [see Foa and Rudinger, ./. «9 
Sci., Feb. 1949, and ensuing letters to the editor]. 

Gerald E. Nitzberg, Us4 


Heat and Mass Transfer 
(See also Revs. 518, 805) 


907. Jaeger, J. C., Conduction of heat in a solid with a pove 
law of heat transfer at its surface, Proc. Camb. phil. «4 
part 4, 634-641, Oct. 1950. 

Author solves the equation of linear flow of heat £0°/ J 
oT /ot (T is temperature, x is co-ordinate normal to surface z=! 
of a semiinfinite solid, for which x < 0, t is time, & = A | 
which conductivity A, density p and specific heat ¢ 01 t 
are supposed to be constant) when initial temperatur 
solid 7’) is constant and when for t > 0, flux of heat Fy at sw 
given by F, = HT,” [either with m = 5,4, case of natu 
vection or with m = 4 (radiation); H isa constant and J 
temperature] or by F, = H(T, + 87,2), Hampton s em) 
law for combined effects of radiation and natural convec!! 


aconstant. For small values of parameter A = (kt) “fy! 
an exact solution has been obtained by expansion in sem 
larger values of t by Schmidt’s numerical method, the acev! 


H. Wijker 


which is discussed in some detail. 


908. Manedison, K., and Olsen, J. L., Heat transpot! 
superconductors, Proc. Phys. Sty. A., 63, part I, 301 4. oH 
Jan. 1950. 

The heat-conduction processes in superconductors &" 


cussed on basis of analogy with liquid helium IT. 
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. ynder certain conditions the superconductive metal can ex- 
wit a type of heat transport corresponding to heat flow as- 
a ‘ated with fountain effect. Heat conductivity of a number of 
pyre metals and alloys has been measured in normal and in 
ae reonductive state, and results have been analyzed with 
_orenee to hypothesis mentioned above. In addition to change 
‘jeat conduction with temperature, magnetic hysteresis of heat 
nduction has been investigated. 
make-and-break thermal contacts at very low temperatures has 


tha 


Use of these phenomena as 


0 suggested. 
from authors’ summary by Y. 8. Touloukian, USA 


900, Sinnott, M. J., and Siebert, C. A., Heat transfer in a 
recirculating furnace (reprinted from Jndustrial and Engineering 
Chemistry 40, p. 1039, June 1948), Nucl. Energy Power Airer. 
Heat Transf. Lect. IL, 236-249, June 1949. 

\uthors present experimental data on heat transfer to metal 
plates placed in a recirculating air furnace. For plate thicknesses 

ving from about 0.4 to 1.5 in., they studied effect of furnace 

mperature (600 to 1200 F) at three average air velocities of 
235, 4.75, and 8.00 fps. 
vs: (1) For a given velocity of air flow, convection coeffi- 

+ of heat transfer is independent of temperature difference be- 


Results of studies can be summarized as 


nween metal heated and furnace; (2) for any given furnace 
mperature, convection coefficient of heat transfer increases ap- 
roximately as square root of air velocity over plates; (3) at 
nace temperatures above 1000 F, values of convection coeffici- 
otsol heat transfer are less than those obtained for corresponding 
r velocities at lower temperatures. = Y.S. Touloukian, USA 
910. Vasseur, M., Calculation of the convection coefficient 
on the surface of a cylindrical profile (in French,) Rech. Aéro., no. 
14, 17-23, Mar.—Apr. 1950. 
\ numerical method is presented for calculating point values of 
coefficient for a laminar boundary layer. 
Hased primarily on the work of Eckert |Forschungsheft, no. 416, 


leat-transfer 
42), method assumes that the cylindrical surface profile can be 
Com- 
Sample cal- 
tions tor heat transfer through air are presented for region 


rosimated by a succession of wedge-shaped segments. 
esibility and dissipation effects are neglected. 


vtorward stagnation point of an airfoil. In view of author’s 

ious work [Rech. Aéro., no. 5, 1948; Rev 2, 211, 1949] 
method deseribed should be useful for calculating heat-transfer 
I R. L. Pigford, USA 


‘es trom a surface of revolution. 


Sll. Fishenden, M., and de Malherbe, M. C., Radiation 
from Town’s gas and petrol flames, Proc. seventh int. Congr. appl. 
Mech. 3, 266-271, 1948. 


\uthors present data on direct measurement of radiation from 


tminous and nonluminous gasoline flames as well as from non- 


ved luminous Town's gas flames. 


term 


In presenting the results, 
‘radiation efficiency” is used, which is defined as ratio of 
‘radiation emitted by flame (measured by means of a thermo- 
'o potential heat content of gasoline or gas burned. 
tor gasoline flames approximately one foot thick and many 
‘wide, radiation efficieney varied from 17 to 22 for nonlumin- 
is flames, and from 31 to 36°; for luminous flames, as rate of 
Seolne burned was increased from 3 to 8 gal per ft-length of 
fame per hr, 


For the Town’s gas flame used in burners consist- 
“Zo! vertical lengths of copper tubing of various inner diam- 
‘ers, following observations can be made: Flames in the smaller- 
“aheter burners at a certain critical gas velocity showed a sud- 
“i transition from streamline to turbulent type, followed by a 

en shortening of flame and sudden reduction in radiant 
Conditions for these burners appear to depend upon 
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the Reynolds number in gas stream. As burner size increases, 
transition from streamline to turbulent type of flame becomes 
more gradual as also does change in radiant efficiency. For 


luminous gas flames, radiant efficiency ranged from 10 to 18°. 
Y.S. Touloukian, USA 


912. Valerino, M. F., Thermal and pressure-drop considera- 
tions in aircraft heat-exchangers, Vucl. Energy Power 
Heat Transf. Lect. 11, 141-149, June 1949. 


Airer 


913. Boelter, L. M. K., Leasure, R., Romie, F. E., Sanders, 
V. D., Elswick, W. R., and Young, G., An investigation of aircraft 
heaters. XXXIII—Experimental determination of thermal and 
hydrodynamical behavior of air flowing along finned plates, \ut. 
adv. Comm. Aero, tech. Note 2072, 68 pp., Mar. 1950. 

Thermal and aerodynamical behavior of steam-heated finned 
plates was investigated for different air-weight rates flowing along 
finned side of the plate. Air was guided by means of a rectangu- 
lar channel, one wall of this channel consisting of the finned plate, 
while the opposite wall could be moved in order to change channel 
width. 
Results were obtained for plates with steel fins, wooden fins, and 


Fins were eylindrieal pins °/:¢ in-in-diam and ® , in. long. 


no fins. Thus, influence of turbulence induced by the fins and the 
additional heat-exchange area due to fins could be separated. A 
theoretical method of calculating the performance is explained, 
based on the theories for unfinned plates and for cross flow across 
tube banks. A comparison of theory and experimental results is 
made. 


ki. Haenni, Switzerland 


914, Tinker, T., Shell side heat transfer characteristics of 
segmentally baffled shell and tube heat exchangers, Vuel. /neryy 
Power Aircr. Heat Trans. Lect. 1, 293-342, June 1949. 

Paper analyzes the fluid flow pattern on the shell side of a heat 
exchanger and develops a new method of evaluating the mass 
flow over heat-transfer surface. Method ties leakage, bypass, 
and flow characteristics directly to dimensions and clearances of 
exhanger. Test data reported on a number of heat exchangers 
when plotted by effective area method, developed in paper, give 
Quantitative effect of such factors as 


baffle-t o-shell 


bundle-to-shell clearance, tube size, and tube pitch on heat-transfer 


excellent coordination. 
baffle spacing, tube-hole clearance, clearance, 
coefficients of a typical heat exchanger are evaluated to give 
perspective on the desirable mechanical proportions for practical 
commercial heat-exchanger units. 

From author's summary by Y. 8. Touloukian, USA 


$915. Jakob, Max, and Hawkings, George A., Elements of 
heat transfer and insulation, 2nd ed., New York, John Wiley & 
Sons, Ine., 1950, xvi + 230 pp. $4. 

This book constitutes an extension of its original version with- 
out change of structure or scope. Many new elements have been 
inserted to broaden the coverage of each section. 

The steady-state conduction section includes, in addition to 
usual treatment of plates, evlinders, and spheres, the solution of 
edge and corner problems, and solution of problems of compli- 
cated shapes by methods of field mapping and relaxation. Solu- 
tions of a number of unsteady-state conduction problems, in- 
cluding flat plates with periodic change of surface temperature, 
are presented in equation and graphical form without proof. 
Also ineluded is the Dusinberre method of numerical solution of 
unsteady-state conduction. A few pages are devoted to steady- 
state heat conduction in a flat plate carrving a uniformly dis- 
tributed electric current. 


The subject of heat transfer from solid surfaces to fluids is 
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opened by a discussion of dimensional analysis followed by short 
chapters on free convection, forced convection, and condensation 
and boiling. In each of these, a brief discussion of the peculiari- 
ties associated with each phenomenon is followed by a summary of 
recommended correlation equations, 

Following this discussion of surface heat-transter coefficients, 
conduction problems with associated convection are treated. 
This comprises a steady-state study of fins and of heat ex- 
changers | including multipass exchangers ), and an unsteady-state 
study of the numerical solution of problems involving conduction 
in solids with heat transfer to fluid at the surface. 

Study of radiation is limited to exchange of energy through 
transparent space between solid surfaces, black or gray. Gaseous 
radiation is omitted. There follows a series of short chapters on 
miscellaneous subjects—combined effect of conduction, convec- 
tion and radiation, experimental determination of thermal con- 
ductivity and emissivity, and thermal errors associated with tem- 
perature measurement. Last chapter is a presentation of analogy 
between heat transfer and momentum transfer as stated by 

tevnolds (1874) and later modified by C. M. White (1932). 

In the presentation of unsteady conduction, authors employ 
term “heat storage” and, in treatment of temperature distribu- 
tion in solids carrying an electric current, they employ term 
“heat production.” These are generally “frowned” upon in study 
of thermodynamics. On page 205 in the last sentence of first 
paragraph the word “increase” should be ‘decrease.’ On page 4 
the discussion of units of density applies only to values at sea 
level. This is not stated. 

Arrangement of material and writing stvle are very good, 
making the reading enjovable. Treatment of various phases of 
the subject is brief, but coverage is probably quite adequate for 
an elementary heat-transfer course. 


Ww. M. 
Courtesy of Journal of Applied Mechanics 


tohsenow, USA 


916. Trumpler, W. E., Frederick, R. W., and Trumpler, 
P.R., Heat-transfer rates in centrifugal compressors and the 
effect of internal liquid cooling on performance, 7rans. Amer. 
Soc. mech. Engrs. 72, 6, 797-804, Aug. 1950. 

An analysis is made of the obtainable cooling rates within 
internal passages of a centrifugal compressor. Heat-transfer 
data are presented and correlated and results are used for predic- 
tion of over-all performance for centrifugal compressors incorpor- 
ating various cooling arrangements. The complex heat-transfer 
problem is solved by making certain simplifying assumptions 
relating to gas film coefficient in diffuser and to heat flow through 
Authors point out clearly that method 
used for calculating heat flow through the compressor diaphragm 
Test 
data show very good correlation between calculated and tested 


walls, as stated in paper. 
walls may seriously limit the generality of the conelusions. 


air-temperature data for both the low capacity and high capacity 
compressor, and, therefore, prove validity of the simplifying 
aSSUMptlons for cases investigated. 

On basis of the proposed heat-transfer calculation method, 
various means of cooling and intercooling centrifugal compres- 
sors are critically reviewed. This comparison results in following 
interesting conclusions: A diaphragm cooled machine using high 
conductivity bronze has an adiabatic efficiency about 3 percentage 
points lower than the standard arrangement of 2 uncooled cases 
with intercooler. Use of high conductivity bronze is probably 
justified, although not much more can be gained by using still 
higher conductivity material. If highest efficiency is desired, 
diaphragm cooling will be of considerable aid to the intercooler in 


raising efficiency. 


H. E. 


Sheets, USA 
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mic resistance of angora wool (in Italian), Ric. Sei. 20, 4, 444 
166, Apr. 1950. 
\uthor’s calorimetric measurements of thermal conductiyiy, 
wool gave 1.11 X 10°¢ for angora wool (density 0.19 g/em?) | 
10-4 and 1.35 > 
spectively) in abs. units. 


10~* for sheet wool (density 0.13 and 0.16, ». 
Z. Horak, Czechoslovak; 


918. Frederikse, H. P. R., and Gorter, C. J., Investigation; 
on the adsorption of helium at very low temperatures, P}, 
16, 4, 402-418, Apr. 1950. 

Adsorption isotherms of helium have been measured on +y 
adsorbents, Jeweller’s rouge and steel, temperatures ranging fro; 
1.3K to 2.3hk. 
differences exist between adsorption on an apparently flat sur. 


Isotherms are sigmoid-shaped and only slight 


Results are discussed with gig 
of Brunauer-Emmett-Teller theory. A comparison of the yp. 


face and on a porous substance. 


molecular covering of different adsorbates shows that the number 
of helium molecules adsorbed in first layer is about four times 
greater than number of nitrogen, oxygen, or argon molecules 
This seems to be connected with the high compressibility and the 
zero-point motion of the condensed helium. Finally, a fey 
values of the differential Gibbs function, entropies and heats o' 
Theoretica 


values of the differential heat of adsorption are in agreement wit 


adsorption are derived from results on helium. 


experimental values. J. Kaye, US\ 


919. Meldahl, A., The heat transfer coefficient for fluids in 
laminar movement, Engineering 169, 4398, p. 541, May 1950 

The problem of heat transfer from heated wall of a round py 
to fluid moving in laminar motion inside pipe was solved | 
Graetz, and by Nusselt, in 1883 for the special case of constan' 
wall temperature. Present letter considers the same problem 
for a different boundary condition, namely, that rate of hea 
flow is constant along entire wall. The differential equation fv 
heat flow in a round tube is integrated easily for this bounda: 
condition. Final result is that the Nusselt mumber attains 4 
value of 4.36, whereas in the older solution it attained a constan' 
value of 3.66. J. Kaye, USA 


Acoustics 
(See also Rev. 900) 


920. Mintzer, David, Transient sounds in rooms, / 
Soc. Amer. 22, 3, 341-352, May 1950. 

Using Laplace transform analysis, author treats propagatlo! 
transient sounds in rooms with wall surfaces having known a 
tie impedances. Previous workers in this field have obtait 
solutions requiring summations over resonant modes which 
volve lengthy calculations to obtain quantitative results on 


simple transients. In author's method, which, in essence 


forn 
Orili 


duces to the method of images, solution is obtained in 


series Whose terms represent reflections from individual wa! 
With techniques de 


la 


veloped in paper, it Is possible to determine the distort! 


well as cross reflections between walls. 


resulting from 
A. London, USA 


transient wave forms (speech or music 


characteristics. 


921. Knudsen, Vern O., and Harris, Cyril M., Acoustic 
designing in architecture, New York, John Wiley & Sons, In 
1950, x + 457 pp. $7.50. 

Architectural acousties have advanced far in the past 20 yea 


and there has been a real need for treatise which makes t! 


917. Bettini, Tito Manlo, Preliminary research on the ther. 














922. O 
influence ¢ 
inaturbul 


. 1449 
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ents ivailable to others besides specialists in the field. 


me ehors’ goal is to provide a practical guide to architects and 
" ore interested in this subject. 
| principles and procedures needed as a basis for good 
steal design are considered in chapters 1 to 14. Subject is 
; for most part in a nonmathematical fashion. Topics 
? | i are: Properties of sound, hearing and how to evaluate 
ves, sound-absorptive materials, special acoustic construe- 
ss how sound decays in rooms, design of room shape, noise 
ions otro, and sound-amplification systems. 
hapters 15 to 22, authors discuss these principles in various 
tions, including auditoria, school buildings, public build- 
, .« yesidences, churches, sound structures. An appendix shows 
n se ys for various constructions. 
ight Ty keep the book helpful to prospective users, there appears to 
— bye been a conscious effort to contain the material within reasona- 
= vy jimits. Result has been rather to point out problems more 
-™ Haun to give solutions. This in itself will be very helpful if it 
Ler »yents the architect from falling into many pitfalls and in- 
- rs the construction of future acoustical monstrosities. 
” Many readers will be disappointed that few references are 
” It is difficult, for instance, in some controversial points to 
, guish authors’ opinions from actual experiments of them- 
» esorothers. 
ne \uthors have used Fletcher-Munson method of computing 
- diness of complex sounds. This is a rather complex method, 
\ 


There 
also some question in the literature about its validity. Re- 

s in rower prefers method given by Beranek |Rev 3, 1164] which, it 
is believed, is more valid and easier to use. 


mouring data which are usually not available to designer. 


DI} \ Just criticism is that book does not cover European practice. 
ie \uny European countries have made outstanding contributions 
tant he modern architectural acoustics in recent vears. For instance, 
lem wousties standards in Seandinavian countries are considerably 
higher than in U.S.A. 


hwea very stimulating effeet on American practice. 


Information on European methods might 


» whole, however, book is a very worth-while additon to the 


1S g evhilect’s and arehiteetural student’s bookshelf, and is well 
tant reommended to many others who wish a modern introductory 
A Mratise on this subject. Howard C. Hardy, USA 


22. Odintsov, M. G., and Shaposhnikov, I. G., On the 
influence of large scale turbulence upon the propagation of sound 
maturbulent medium (in Russian), Zh. tekh. Fiz. 19, 9, 1001-1009, 
» O49 
Using the equations of motion of sound derived by Blokintsev 

tonhomogeneous moving medium, author attempts to work 

theory of the fading of sound for case of a stationary sound 

‘produced by a nondirectional source of sound and a station- 
#Y homogeneous isotropic field of turbulent pulses superimposed 

wan current constant in time and space. Results are com- 
ied with available experimental data and results of similar 
niiental investigations recently carried out by Krasilnikov, 
aed on the concept of acoustie potential. Influence of 
e-seale turbulence on the intensity of sound is denoted by the 

= Motion (CL — Lo)?, where functions L and Lo represent the in- 


ba ] 
f +] 
‘Or Ul 


ie sound in a medium in presence and absence of tur- 
*, respectively. According to the expression obtained for 
“ction, fading increases proportional to the third power of 
‘stance from source, and decreases with increase in wave 
tical stor distances large compared with the wave length of the 

lt is suggested that a more exact relationship between 
Sid Wave length of sound might be obtained if the tensors 
pal » “turbulence spectrum were taken into account. 


M. Goyer, England 
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923. Vainshtain, L. A., Theory of sound vibrations in open 
pipes (in Russian), Zh. tekh. Fiz. 19, 8, 911-930, Aug. 1949. 

Author points out that in order to simplify analysis of this 
problem, previous investigators have made several assumptions 
that do not correspond with real conditions; hence the validity of 
their results is doubtful. Present paper shows that a rigorous 
solution of the diffraction problem can be obtained and the 
coefficients of and transformation of 


reflection wave length 


evaluated. Graphs of absolute value and phase of these coeffi- 
The 
general theory is applied to symmetrical and nonsymmetrical 
Waves. 


cients and corrections for the open end of the tube are given. 


Resonance curves of a evlindrical resonator are calculated and, 
compared with these, experimental curves show a slight shift ot 
the maxima, wider peaks and a larger decrement for the funda- 
mental mode of vibration. It is suggested that these differences 
may be due to additional losses in the resonator not taken into 
account in the theory. To facilitate calculation of resonance 
curves, a table is drawn up from which the absolute value of 
reflection coefficient and the correction for the open end of tube 
can be readily obtained in terms of the dimensionless parameter 
represented by the ratio of circumference of tube to wave length. 


M. Goyer, England 


924. Zwikker, C., Absorption of sound by porous materials, 
Research 3, 9, 400-407, Sept. 1950. 

Survey of work by Zwikker and Iwosten, more completely pub- 
lished in “Sound absorbing materials” (Amsterdam, Elsevier, 
1949). 


propagation constant of material, backed by a wall. 


Absorption coefficient is calculated from impedance and 
Wave pro- 
pagation in porous material is treated by introducing complex 
values for density and bulk modulus. For circular pores these 


complex values are derived. Influence of (1) direction of pores, 
2) side cavities debouching into main conduits, (3) value of poros- 
ity, and (4) form of pores is considered. Acoustic behavior of 
most porous materials can then be explained adequately, material 
being characterized by its porosity, specific flow resistance, struc- 
ture factors, and thickness. Unfortunately, there is no method of 
measuring structure factors, other than acoustically. Special 
treatment is given to porous materials with elastic frame. Two 
waves with different propagation constant and impedance are 
possible and interfere, resulting in very high absorption at some 
frequencies. Correlation of sound absorption as measured by 
with interferometer is not 


R. Vermeulen, Holland 


reverberation with data obtained 


treated. 


925. Sabine, Hale J., A review of the absorption coefficient 
problem, J. acous. Soc. Amer. 22, 3, 387-392, May 1950. 

Three important acoustical problems are reviewed, nanely: 
Agreement between absorption coefficient measured in different 
reverberation chambers; relation between absorption coefficient 
measured in reverberation chamber and measured using small 
scale test: and relation between laboratory values and installed 
job performance, or so-called “‘full-coefficients.”” | Directions of 
further development in theory and of experimental attacks are 


suggested. 


I. Ingerslev, Denmark 


926. Gierer, A., and Wirtz, K., On the theory of ultrasonic 
absorption of sound in liquids (in German), Z. Naturforsch. 5A, 
5, 270-275, May 1950. 

Ultrasonic absorption in quasierystalline liquids depends in 
part upon a structure relaxation effect. The same disturbances 
of quasicrystalline lattices upon which fluidity depends are also 


responsible for this relaxation absorption. Duration of a disturb- 


ance, and hence also its relaxation time, are given by the abun- 
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dance of position exchanges according to position exchange theory 
and may therefore be expressed in terms of viscosity.  lnergy 
of a disturbance cannot be uniquely determined but should be an 
appreciable part of the position exchange activation energy, as 
experiments prove. It is related to heat of vaporization of a 
molecule in about the same way that volume of disturbance is re- 
lated to molecular volume. In many cases strong absorptions 
accompany greater relaxation times. They may be explained as 
additional excitation of internal degrees of freedom or as a dis- 
sociation process of firmly bound molecular groupings. In general, 
relaxation time is larger the higher the order of the corresponding 
reaction process. 

The model of a quasierystalline liquid leads, therefore, to the 
concept that a part of the ultrasonic absorption observed in all 
such liquids is intimately connected with the chief characteristic 
of a liquid, namely its fluidity. 

From authors’ summary by W. H. Pielemeier, USA 


927. Wada, E., Intensity measurement of ultrasonic waves, 
J. Sei. Res. Inst. Tokyo 44, 127-129, Feb.-Mar. 1950. 

\n important problem in ultrasonics is the determination of 
intensity of traveling plane waves. Paper describes measure- 
ments of total force exerted on rigid spheres by plane traveling 
waves in oil, The intensity is computed from an equation given 
J.AWS.A.12, p. 147, 1940] and shown to be in fair agree- 
Transmission 


by Fox 
ment with that obtained by two other methods. 
coefficients of glass plate determined by using the sphere method 


agree well with theory. B. G. Rightmire, USA 
928. Sette, Daniele, The temperature influence of the shock- 


factor in a formula for sound velocity in liquids, Z. Vuturforsch. 
5a, 3, 170-171, Mar. 1950. 

Author compares experimental data for a number of nonassoci- 
organic liquids with a theoretical formula for veloe- 
itv of sound derived by W. Schaaff (title source, Za, p. 396, 1948). 
This formula can be written in the form vy = w( RT)’ 


ated 


‘sr, Where w 
is a constant of the dimension 17"? risa space factor equal to 
the ratio between the molecular volume per mole and the molar 
volume, and s is a shock factor which is equal to 4 for perfectly 
By introducing an empirical relation between 
M. R. Rao (Indian J. Phys.), it is 
shown that the shock factor reduces to the forms = A(1—7',)%6/ 


elastic impacts 
volume and velocity due to 


(7) *, where A is a constant and 7’, the critical temperature. 
The variation of s with temperature was tested experimentally 
and was shown to agree with the equation when known values of 
7, for various nonassociated organic liquids were used. 


W. P. Mason, USA 


929. Westervelt, Peter J., The mean pressure and velocity 
in a plane acoustic wave in a gas, J. acous. Soc. Amer. 22, no. 3, 
319-327, May 1950. 

The one-dimensional acoustic wave equation is discussed to the 
second-order approximation by using moving and fixed coordi- 
nate systems, 1.e., Lagrangian and Kulerian forms. A transforma- 
tion is established which carries Eulerian into Lagrangian form. 
A discussion is given of previous solutions of plane progressive 
waves which show harmonic production proportional to path 
length. Mean hydrostatic pressure acting on spheres is discussed 
and it is shown that for certain sizes a negative pressure exists 
which tends to push the particle towards source. For larger-sized 
particles this negative pressure is overbalanced by radiation pres- 
sure. Method is applied qualitatively to diverging waves, but 
since solutions for such waves are lacking, no quantitative results 
W.P Mason, USA 


are given. 
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Ballistics, Detonics (Explosions) 
(See also Revs. 568, 776, 777) 


930. McShane, E. J., The differentials of certain funct nals 
AVuay 
in exterior ballistics, Duke Math. J. 17, 115-134, 1950 





nd by 


ul 













ait ge aia 932. I 

If a projectile is launched with given initial conditio). ti 
aa , ; . rom 

range, time of flight, ete., are functionals of the range-wind a 
: ‘ ; A : ona 

wind, density, temperature, and of other functions of POSition ay aod 

$ ’ ae a . : ; = aceS 11 | 
velocity. In exterior ballistics it is customary, first of all. to eo. a 

pute the trajectories under certain relatively simple “yor ; — 

‘ oHoWl) 





conditions rege"ding wind (idendecally zero , densities o 





igsses W1 





different altitudes, ete., and then to consider corrections y 








must be made to such trajectories to account for abnormal djs 






turbances which are relatively small. Effects of departures fry 





“normal” conditions are approximated by the differentia! 


nd conto 

functional. = 
Range is the quantity of greatest interest to the ballisticiay ; ne the 

most problems of artillery fire. If one restricts attention to ef i all 
of wind on range, the range is a functional of wind. G. A. Bix tathor 
(Trans. Amer. math. Soc. 21, 79-92 and 93-106, 1920} proved th seteinin 
the differential of this functional exists if the space of wind tune ra plane 
tions is normed by (jw(.)) = max (sup wy), duly ¢ ayer 
In present interesting paper, author points out that with cory i? 
disturbances (for example, wind, temperature, density) tly 
clusion, in the definition of the norm, of the derivatives with 933. K 


spect to altitude y is undesirable for physical reasons. To 
consideration of two separate classes of disturbances, author 
fines the norm of a disturbing function to be the greatest 
maxima of the absolute values of the function itself and 
partial derivatives with respect to all variables except the altind 
y- 

The norm being defined, it is shown (1) that, with give: 
mal’? conditions and given disturbances, the equations of mot 
have solutions uniquely determined by initial conditions and 
the solutions are continuous functions of the disturbances, pr 
vided that certain conditions are satisfied; (2) given an omgi 
trajectory, disturbances from conditions on this trajectory do pr 
duce differentiable effeets on range, ete., provided that the fu 


tions determining original trajectory are continuously differen wed 

ble with respect to all variables, including y, near summu' Paper W 

practice this assumption is harmless; for stronger continu — 

properties hold for the “normal” trajectories of ballistics: 3 : oe 
tis, neve 


difference between differential effect and actual change is an inti 
tesimal of second order in the norm, if trajectory is everywiegggye ~" 
ascending or everywhere descending. 
E. Leimanis, Canac 934. Li 
d trajec 
Rev. gen. 


' 


Soil Mechanics, Seepage avhune 
(See also Revs. 573, 575) aoe 


931. Davis, Harmer E., and Woodward, Richard J., So 
laboratory studies of factors pertaining to the bearing capacity me . 


soils, Highway Res. Board, Proc. 29 Ann. Meeting, 467-473, | 4 Mo a 

Techniques, such as displacements of buried glass beads * detal 
tortion of thin layers of white powder, and x-ray examination! MIS, @ 
soil mass at various stages of loading, were used to obtain in Author « 
mation on displacements within soil mass, and on shape an¢® a 
tent of failure zone. By means of the x-ray shadowgrap!.' uth 
shape of failure zones within a mass was clearly delineated 

From tests using model footings of various lengths, with !e# 35. R, 
of footing almost equal to width of container, it was found © dud flow 
friction between soil and wall of container influences shape " "HBB. 169 
failure surface for a distance from the side wall equal to abou’ Results, 


footing-widths. 
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Very. poor correlation was found between bearing capacity 


.j py small-seale tests and results of calculation using existing 


ehods of analysis. From authors’ summary 


eu 


932, Pascal, M., Transmission through an indefinite dihedral 
‘om pulverant material having no weight of a constraint propor- 
nal to the distance from the edge and exerted upon one of its 
aces ill French), Ann. Ponts Chauss. 119, 6, 719-731, Nov.—Dec. 
Following A. Caquot’s deductions relating to equilibrium of 

yes with internal friction, author states differential equations 
i miting equilibrium in the case indicated in title, Neglecting 


oms caused by own weight of the material, equations become 


ts ograble and normal stresses are given as function of tga = t/n 
endcontour values. Along radii in the dihedral, normal stresses are 
»portional to distance from edge, thus one n = f(@) curve (w 
ving the polar angle) and relation of w = f(q@) furnishes solution 
‘the whole stressed state. 

\ythoruses the results for determining earth pressure exertedon 
. taining wall being backfilled by two different soils separated 


ra plane passing through the edge of wall, using coarse material 


wall for reducing pressures. Arpad Kézdi, Hungary 


933. Kirkham, Don, Seepage into ditches in the case of a 
lane water table and an impervious substratum, 7 rans. Amer. 
oplis. Un. 31, 3, 425-480, June 1950. 
\ssume a series of parallel ditches with vertical walls in a soil of 
rm permeability. Paper solves problem of determining 
navimum rate of water seepage into ditch by considering the ditch 
mblem as a special case of the auger-hole problem for which 
eoretical solution is available. A table is included for deter- 
pining this rate if thickness and permeability of soil, distance be- 
reen ditches, and drawdown of water table in ditches are known. 
(ne section of paper shows that in at least one specific case 
hirkliam’s results compare closely with those of Nelson-Skornia- 
‘Flow of ground waters down to draining channels in the 
of impervious stratum,” C. R. Moscow, 28 (N.S.), 483-88 
1340 
Paper would be more valuable if it (a) deseribed a field method 
easuring the value of permeability of soil, and (b) included a 
mparison between theoretical results and experimental data. 
His, nevertheless, the most useful paper on the subject reviewer 
R. G. Kazmann, USA 


Bis seer) 


34. Laurent, J., Experimental research on causes, origins, 
d trajectories of seepage of underground waters (in French), 
Hyd. 15, 50, 79-86; 51, 143-149; Mar.—Apr. 1949, 
May-June 1949, 

ln first part of paper, author, a well-known specialist in hydrau- 
‘udies, explains different methods used to establish leakages of 
wis and determination of underground currents produced by 
“page. In second part, application of these methods to canal of 
whéliard in France is made. 


ie Jen. 


In each special case author 
ves detailed information for practical application of the different 
“hods, as well as on results obtained. 

Author concludes that a judicious use must be made of various 
ws and that a specialized staff is also required for satisfac- 
'y solutions, Aurel A. Beles, Rumania 


5. Rose, H. E., and Rizk, A. M. A., Further researches in 
ud flow through beds of granular material, Proc. Instn. mech. 
0. 160, 4, 493-511, 1949. 

‘sults of previous researches on loss of head H across a bed 
“osed of granular material with a depth h are extended. The 
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equation of flow of incompressible fluid through a bed of granular 
material with a diameter d of any shape whatsoever is: 


H/d = Yv?/2g)(h/d) + Bf) - Bx D/d) + ®y(Limar/Lmin + A,/A,) 


dis given by 6V'/A; V and A are, respectively, volume and sur- 
face area of particles; v is velocity of flow and g is the gravita- 
tional constant. The resistance coefficient W is a function of the 
Reynolds number given approximately by: 


YW = 1000/Re + 125/(Re)'? + 14 


The functional relationship between resistance and porosity f is 
given by a curve just as the other functional relationship ®.( D /d) 
between resistance and wall effect (Dis diameter of tube). The 
influence of the shape is given by: 


®; [Limax Doin + A, A,] 


Lis the length of the particle; A, and A, are, respectively, cross- 
sectional area of the hole penetrating particle and mean cross-sec- 
tional area of the particle. The above-mentioned expression of 
y implies deviations from Darey’s law for even the smallest values 
of Re, and we should prefer to give two expressions of y, the first 
one for Re < 100 and the other one for the greater values of Re. 
An explanation is also investigated for a hump in the curve be- 


tween 1000 < Re < 10,000. L. J. Tison, Belgium 


936. Shekhtman, Yu. M., On the question of silting of sand 
filters and petroliferous layers (in Russian), /zvestiya, no. 3, 346- 
356, Mar. 1950. 

Paper deals with problem of silting of sand filters resulting from 
one-dimensional flow of water containing some suspended solid 
matter. 
stant with time, which requires a gradually increasing pressure 
head. 


Combined discharge of liquid and solid is assumed con- 


Results are intended for application to design of sand 
filters used for water purification and to extraction of oil from 
rock by flooding. 

Method used is rather speculative, and is essentially as follows: 
The previously derived basic partial differential equation in ¢ and 
z with two dependent variables is supplemented by plain assign- 
ment of a suitable function for one of the variables, after which 
the other function is found from the equation. Paper does not 
justify assumption of an infinite thickness for the filter, which 
greatly simplifies the solution. A numerical example demon- 
strates use of equations and shows how experimental results can 
be used to determine parameters characterizing the problem. 

A. Hrennikoff, Canada 


937. Shekhtman, Yu M., Bringing to conclusion the solution 
of the problem of filtration of liquids with small quantities of sus- 
pended matter (in Russian), /zvestiya, no. 4, 481-487, Apr. 1950. 

Paper presents a continuation of previous studies, reported in 
three earlier papers, of the problem of one-dimensional filtration 
of a liquid carrying small quantities of suspended matter. Object 
of this investigation is to determine the variation with time of the 
degree of volumetric concentration of suspended matter along the 
direction of flow. Previous studies resulted in the development of 
a single partial differential equation with two unknowns, and the 
present paper adds a new equation derived solely by dimensional 
analysis. The two equations are solved numerically in conjunc- 
tion with experimental data, and from these results some charac- 
teristic numbers, entering the differential equations, are evalua- 
ted. 

Without the benefit of the earlier papers the presentation is 
obscure in places. Thus, author neglects to mention that the 
symbol, p, explained as density, is used also for designation of 


something entirely different. No wonder that the reader, con- 
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The whole 


development of the subject is highly speculative and its main 


fronted with apparent inconsistencies, is confused. 


merit seems to lie in pioneering in a comparatively unexplored 


field. A. Hrennikoff, Canada 


938. Leatham, Paul, and Riesbol, H. S., Infiltration and re- 
tention tests as related to spillway design floods, 7’rans. Amer. 
geophys. Un. 31, 2, 284-242, Apr. 1950. 

Paper presents a correlation between infiltration rates indicated 
by field infiltrometer tests, and retention as indicated by studies 
of the difference between storm rainfall and stream flow for the 
same area. A comparison is developed between results of these 
infiltrometer tests, applied to several storm areas, and the relation- 
ship between retention determined in an analysis of these several 
storms and resultant flood runoff. Apparent correlation obtained 
indicates that infiltration and retention tests can be used success- 
fully to supplement other methods of determining design reten- 
tion rates, although the most satisfactory method is to make 
numerous infiltration tests to determine effects of the different 
vegetal covers and soils in a watershed. R. G. Kazman, USA 

939. Pister, Karl S., Critical escape velocity for a porous 
medium with a free surface, Jruns. Amer. geophys. Un. 31, 2, 
249-252, Apr. 1950. 

An equation for the critical vertical-escape velocity causing in- 
stability or a “quick” condition in a porous medium with a free 
surface is developed in terms of a critical resistance coefficient. 
The suitability of describing a porous medium by its porosity 
and a statistical size parameter based upon geometric mean 
particle size and geometric standard deviation is indicated.  [éx- 
perimental data are presented. From author's summary 

940. Verigin, N. N., On the rise of the level of ground water 
under the influence of forced infiltration (in 
Otd. Tekh. Nauk, no. 11, 1723-1734, 1949. 

A mathematical model in terms of the theory of functions of 


tussian), Jzrestiya 


complex variables is given for the study of a problem on the infil- 
tration of water into soils. Particular problem considered is de- 
termination of ground water level at various points between two 
bodies of water, such as rivers, if forced infiltration is applied 
along the ridge of the water divide between the bodies of water. 
Courtesy of Mathematical Reviews Hl. P. Thielman, USA 


Micromeritics 


941. Docherty, Archibald C., and Ritchie, Mowbray, Ther- 
mal diffusion in some aqueous solutions, Proc. roy. Soc. Edin. 
Sect. A., 62, part 3, 297-304, 1948. 


Geophysics, Meteorology, Oceanography 
(See also Revs. 938, 939) 


942. Lorenz, Edward N., Dynamic models illustrating the 
energy balance of the atmosphere, ./. Meteor. 7, 1, 30-38, Feb. 
1950. 

So far, all models developed to represent the general circulation 
and energy balance of the atmosphere are more or less unsatisfac- 
tory. Author tries to construct better models by including den- 
sity variations and, in a rough approximation, friction (but not 
surface friction). Calculations are restricted to two-dimensional, 
spherical case. By eliminating the pressure from the Eulerian 
equations, a generalized nonlinear vorticity equation is derived 


which may be solved by formal Fourier- and power-series. In a 
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special case, these series appear to converge near the north, 
and this solution is taken to represent wind and density fieldg ,; 
polar air mass. Influence of adjacent air masses eanno: 

studied, and, due to the conception of a two-dimensional] spher 

atmosphere, no vertical transport of energy is possible. A), . 
effects arising from secondary flow phenomena in boundary |, J 
are neglected. Conclusions should be drawn, therefore. 4 
great precaution. Horst Merbt, Germany 

943. Rombakis, Sokrates, On an integral of the Norlineg; 
hydrodynamic equations and its application in meteorology 
German), Z. Meteorologie 2, 241-244, 1948. 

The vorticity equation derived from equations of motion 4! 
equation of continuity in two-dimensional, nondivergent, and a 
compressible flow, can be written as a 4th-order nonlinear dif 
ferential equation for the stream function. If the vorticity 4. 
pends on the stream function only the nonlinear components 
cancel, and a solution can be found in terms of Legendre poly 
nomials for the stream function of waves of finite amplitud 
For both northern and southern hemispheres, periods of some of 
the spherical harmonies of large n agree well with rainfall periods 
found empirically by Defant. 

Courtesy of Mathematical Reviews H. Panofsky, US4 

944. Van Mieghm, Jacques, On the transverse circulation 
associated with an atmospheric current (in French), 7'/lus 2} 
52-55, Feb. 1950. 

Author notes that there is some confusion in interpretation 
the circulation theorem of V. Bjerknes, especially with reso: 
to the relation 
solenoid field. 


between sense of circulation acceleration and 
He transforms the theorem to show explicitly that 
sense of circulation acceleration is dependent upon several | 
tors. Transverse circulation of an air current moving eastward 
along a latitude circle will be ‘direct’ (ascent of warm air, sinki 
of cold air) if observed west wind increases less rapidly wih 
height with wind calculated from pressure distribution, an 
speed of westerly winds decreases poleward (cyclonic shear 
Author's form of theo 


tiehl, USA 


A brief but thorough treatment. 
should prove useful for many problems. H. 


945. Charney, J. G., On a physical basis for numerical pr 
diction of large-scale motions in the atmosphere. ./. ef 5 
371-383, Dec. 1949. 

An important paper on a subject whose importance ine! 
daily. The rapid development of high-speed calculating | 
chines may enable the equations governing motion of ail 
Author diseuss 


y 


applied directly to making of weather forecasts. 
nature of data required and manner in which a machine 
operate upon it. He is to be congratulated on the publicat I 
this interim report, for thereby his ideas are made availabl 

interest in subject stimulated. His own summary runs: 


“The small-seale ‘noise’ disturbances of the atmospher 


difficulties for numerical integration of equations of motion, ' 
their existence demands that very small time differences 
used in integration of the finite-difference equations. Toe! 
ate the noise, a filtering method is devised which consists es 
tially in replacing the primitive hydrodynamical equation 
combining geostrophic and hydrostatie equations with con 
tion equations for potential temperature and potential vort" 
In this way a single equation in pressure is obtained for mo! 
large-scale systems. A method is suggested for its nume 
integration. 

“The spread of data required for a short period forecast > 
cussed in terms of rate of spread of influences or ‘signal velo” 


in the atmosphere. It is shown that a small disturbs! 
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finite rate. 


rated both horizontally and vertically at a 
mates are obtained for maximum signal velocity components 


It is found that 


ier to establish bounds for influence region. 
erieal foreeasts for periods of one or perhaps two days are now 


ble for certain areas but forecasts for longer periods require 


t 


ater spread of observation stations than is available. 
\ method is given for reducing the three-dimensional forecast 
lem to a two-dimensional one by construction of an ‘equiva- 
»-harotropic’ atmosphere. Method is applied to calculation ot 
.300-mb height tendency and results are compared with ob- 
wrvation. A rule is derived for determining positions of isallohyp- 
enters from field of absolute vorticity advection.” 
Following comments may be made: Elimination of noise is 
‘her a physical nor even a mathematical necessity, but rather 
, mathematical convenience. Certain terms in equations which 
» known to be small are omitted—for convenience; but even if 
-in they would never become larger than any other errors that 
yrin numerical integration. They do not interfere with inte- 
The dis- 


sion of the physical means of various filtering devices for ob- 


ation unless they are introduced by initial conditions. 


-aning a more or less workable equation is, however, valuable. 
Ip spite of author’s protestations, the signal velocity still remains 
y about velocity of sound. One may cite atmospheric tides and 
grwave caused by eruption of Krakatoa as evidence. The latter 
roduced essentially a change in heat and mass content of a small 
not the atmosphere, and the fact that various nonadiabatic 
esses Which set air in motion do same thing more slowly, does 
‘alter their speed of propagation. The rapid rate of propaga- 

nis, in fact, the main justification for using the hydrostatic 
quation. In order to show that we need not be concerned about 
wvelopments beyond the reach of radio sondes, author calculates 
gnaximum signal velocity in the vertical of 4.5km/day. This is 
rong because it contradicts the hydrostatic equation. 
What horizontal velocity is important? Assuming that a dis- 
‘whance can be represented by a Fourier integral, author shows 
‘la! maximum group velocity for waves that are not sound waves 
the greatest speed with which influences can be transmitted. 
le does not discuss effects of dispersion, dissipation, and attenua- 

but, more important, he suggests no boundary condition or 

echanism Which could set up such waves. 

‘isa pity the author has abandoned his pioneer discussion of 

vin a baroclinic atmosphere, because although answers of 

nght order of magnitude may be obtained from a barotropic 

they may nevertheless be in error by a factor of two, which 

resent context is important. Meanwhile paper is the report 

‘he greatest progress yet published. 
R.S. Seorer, England 


40. Petterssen, Sverre, On the sensitivity of the wind field 
relative to pressure variations, 7'ellus 2, 1, 18-23, Feb. 1950. 
\n equation for components of the wind in a nonuniform and 
“ing pressure field is obtained by differentiating the equations 
‘adiabatic motion, using quasi-Lagrangian coordinates, with 
ial temperature replacing height as the third variable, and 
eglecting some terms which are small, and limiting the dis- 
to cases where others are assumed to be small. Using 
(lation, the deviation from the geostrophie wind is discussed 


VeTal Cases, 






It is shown that even in a stationary pressure 


Ry ct 
‘ 


Mit there is curvature of the “isentropic geostrophic stream- 
ind or shear in the geostrophic wind (in the isentropic 
, actual wind will make a considerable angle with the 

‘Mlines.”’ 

“der represents an ingenious addition to methods of obtaining 

“™ation regarding the field of motion from its differential 


tes M. Neiburger, USA 
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947. Merbt, H., Contributions to Lee’s wave problems (in 
German), Z. Meteorologie 2, 330-334, 1948. 

It is shown by use of the Bernoulli equation that the wind over 
a plateau may vary periodically with height, in agreement with 
observations of meteor trails. A similar result had been obtained 
previously in a more complicated manner. It is shown that the 
rotation of the earth is unimportant for this problem, provided 
heights of less than 100 km are considered. 


Courtesy of Mathematical Reviews Ht. Panofsky, USA 


948. Jones, M. W., and Jones, J. G., Tidal effects in the 
ionospheric /’-layer, J. Meteor. 7, 1, 14-21, Feb. 1950. 

Kstimates of thickness of F-region obtained from ionospheric 
records taken at College, Alaska (lat. 65°N) are analyzed for 
Fourier components with periods of 24 and 12 solar hours, and 2 
and 12 lunar hours. 
rium tidal theory. 


Results are interpreted in light of equilib- 
M. V. Wilkes, England 


949. Haurwitz, B., Internal waves of tidal character, Jruns. 
Amer. geophys. Un. 31, 47-52, 1950. 

Author derives periods of internal tidal waves derived by per- 
turbation theory, neglecting earth’s curvature, but including 
earth’s rotation. It is shown that earth’s rotation reduces the 
free periods at the boundaries so that resonance between them 
and the tidal forces is theoretically possible. Thus the previously 
unexplained observations of large-amplitude internal waves of 
tidal period are explained, 

Courtesy of Mathematical Reviews Hf. Panofsky, USA 

950. Pommellet, A., Grouping waves (in French), Re: 
Hyd. 15, 308-314, Nov.-Dee. 1949. 

Author states that theoretical solutions resulting in regular two- 


qen. 


dimensional waves do not represent adequately the actual seaway, 
since the latter is essentially characterized by variable wave 
heights and finite-crest lengths. Omitting the problem = of 
limited-crest lengths, the variability of wave heights can be pic- 
tured by the superposition of two simple sine waves with dil- 
ferent heights and lengths. Author’s method represents a slight 
modification of the familiar one used in deriving group velocity. 
Examples of envelopes so obtained are shown. 


G. P. Weinblum, USA 


951. Kisslinger, Carl, Velocity of longitudinal waves in some 
Paleozoic formations in the vicinity of St. Louis, Missouri, /'ruvs. 
Amer. geophys. Un. 31, 2, 169-173, April 1950. 

Velocity of propagation of longitudinal elastic waves in five 
Paleozoic formations that crop out in the vicinity of St. Louis, 
means of a series of short 


Missouri, was determined by range 


seismic profiles. The instrumentation is described. Author sug- 
gests that magnesium carbonate content of a carbonate rock may 
be a dominant factor controlling the velocity of elastic waves 


through it. From author's summary 


952. Volk, Joseph A., and Robertson, Florence, The elec- 
tronic seismograph, Bu//. seism. Soc. Amer. 40, 2, 81-93, Apr. 
1950. 


953. 
tive current in a polytropic ocean 
Jap. 28, 2, 35-61, Feb. 1950. 

In 1942, Dr. M. Okamoto discussed a case of the drift current in 


Saito, Y., One problem of the stationary drift-circula- 


in Japanese), J. meteor. Soc. 


a polytropie ocean when the wind sweeps over a finite area of the 
But, since the sea is not bounded by land in his discus- 
and S,, 


surface. 


and 


where S, 


sion, his treatment is not exact, because S, 
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S, mean the total flow, are used simultaneously as conditions of 
continuity. In present paper, author tries to obtain a complete 
analytical solution for problem in a rotating canal, taking account 
of term of the horizontal kinematic viscosity v, and v,, and that 
of vertical kinematic viscosity v,. From author’s summary 


954. Ogiwara, S., The vertical transfer of heat and the 
change of air temperature by turbulence (in Japanese), J. meteor. 
Soc. Jap. 28, 2, 66-70, Feb. 1950. 

Author obtains an equation which expresses rate of vertical 
transfer of heat and change of temperature of air taking transfer 
of mass into consideration, and compares this with results ob- 
tained by observations. He finds that Taylor's result holds only 
below 500 m and the discrepancy increases with height. On the 
contrary, his result holds fairly good up to higher levels. De- 
tails will be published in the Science Report of Tohoku Univer- 
sity Series V, 1, no. 3. From author's summary 


955. Tait, G. W. C., The vertical temperature gradient in 
the lower atmosphere under daylight conditions, Quart. J. roy. 
met. Soc. 75, 325, 287-292, 1949. 

While data presented in paper will be of considerable interest 
and value to those studving insolation and supply of heat energy 
from warmed earth to lower atmosphere, it is regrettable that 
data were not taken in such a way as to contribute to current 
theoretical studies of turbulence and convection. 

Paper relates daytime vertical-temperature differences to insola- 
tion by means of an empirical formula based on considerable 
numbers of observations. Writer found that the value of wind- 
speed at the single level observed had little or no effeet upon this 
relation, at least up to speeds of 24 mph. In view of demonstra- 
tions by recent theoretical studies of turbulence that temperaturc- 
lapse rate should be related to wind profile, it is indeed unfor- 
tunate that the wind was measured at one level only. 

Demonstration by author that the mid-day incoming solar 
radiation on relatively dry soil gives closely the amount of energy 
available for heating lower air is extremely significant, as he 
shows that heat supply of air from ground itself is very small, 
except within an hour following cold front passage, and heat lost 
by evaporation is normally small compared to total coming in 
from the sun. Joanne Starr Malkus, USA 


956. Martner, Samuel T., Observations on seismic waves re- 
flected at the core boundary of the earth, Bul. seism. Soc. Amer. 
40, 2, 05-109, Apr. 1950. 

Comparison is made between theoretical and observed ampli- 
tudes of phases associated with seismic waves reflected up from 
outer boundary of earth’s central core. Author concludes that a 
serious discrepancy exists in the case of the horizontal component 
of PeP, observed amplitudes being 10 times the theoretical ones. 
Much smaller discrepancies are found with the vertical component 
ot PeP and with the horizontal component of PcS; no dis- 
crepancy is found with SeS. Possible sources of discrepancy with 
PcP are examined, and author concludes that reasonable changes 
in the accepted theoretical assumptions fail to explain the dis- 
crepancy. Kk. Ei. Bullen, Australia 


957. Hall, Ferguson, Communication theory applied to 
meteorological measurements, /. Meteor. 7, 2, 121-129, Apr. 
1950. 

Paper applies familiar mathematical techniques used in theory 
of communication to analysis of lag and distortion in measure- 
ment of meteorological variables. Reviewer believes this analysis 
does not differ significantly from that presented in treatises on 
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automatic controls |e.g., R. C. Oldenbourg and H. Sarto, 
“The dynamics of automatic controls,’’ New York. ASME 
1948. | Serge Gratch, Us 


958. Berlyand, O. S., On the theory of the distribution of 
temperature in the earth’s atmosphere (in Russian , /2))< 
Ser. Geograf. Geofiz. 13, 388-392, 1949. . 

The differential equation in question, 


d*y/dt? — (1+ )y = —qe~%, 


is solved by I. A. Kibel [C. R. Dokladi Acad. Sei. URSS (\ 8 30, 
17-21, 1943] only for @ = VW = const. Present article solyes vi 
series the same equation when @ = M (1 <7 S$ 12.6),¢ = 7 - 
(0 Sr <1). With the physical constants chosen, tT = 1 corp 
sponds to the upper limit of the troposphere (about 10.5 ky) 
while the range 1 2 7 > 0 corresponds to the stratosphere (aboy 
10.5 km). Calculations given for the temperature up to 13 ky 
were little different from results of Kibel. 

Courtesy of Mathematical Reviews R. E. Gaskell, USA 


959. Berlyand, O. S., A more exact theory of the diurn; 
variation of the temperature of the atmosphere taking accoun 
of the variability of the coefficient of turbulent heat exchangs 
during the course of the day (in Russian), Jzvestiya Ser. Geogr? 
Geofiz. 14, 70-81, 1950. 

It is assumed that an equation of the form 


O7 Ot = 0/02z[kOr/Oz | 


(z > 0) governs temperature 7 in the earth’s atmosphere, quantity 
/ being the coefficient of turbulent heat exchange, z the altitude 
The equation O7*/Ot = k*O*7r*/Oz (2<0) governs temperature 7 
below the earth’s surface, the diffusivity k* being constant 
Further, it is assumed that at surface of the earth heat is absor! 
at arate proportional to the periodic function 7(0, 0), giving rise t 
an expression for heat balance there of the form 


(1 — A)j(O, 1) = [pr(z, t) — AOT/Oz + A*O7*/Oz), 


Coefficient & is first taken as A,(1 + € cos wt), ki a consta 
Then, the substitution @ = ¢ + (€/w) sin wt leads to 


Or /O08 = ,027/0z?, 


1 v —inw9 .* yy. & ~md =~ 
° _,! 


and 1 tf = $7olz) + SaT at ae = f , we get ll 


ordinary differential equations 
k,d?7,,/dz2 + inwt, = 0, k*d?7,,*/dz? + inwT,,* = 9 


to solve for the complex functions 7,, 7,,*. The boundary cont 
tions (*) and 7(0,0) = 7*(0,t) are applied to resulting seri s so 
tion. Calculations carried out show some change from the ¢ 
k} = ky, Another case considered, where 4: is linear in z from) 
constant otherwise, is naturally more complicated, but a sim 
procedure is used, and two computations carried out f0! 
case, 


Courtesy of Mathematical Reviews R. E. Gaskell, USA 


960. Werner, P. W., and Sundquist, K. J., On the hyd 
dynamic earthquake effects, Vrans. Amer. geophys. 
636-057, Oct. 1949. 

A compressible nonviscous fluid is contained under grav! 
rigia-wall basins of various geometrical shapes which are 
jected to forced horizontal harmonic vibrations (eartlquas 
Analytical and graphical linear solutions of resulting pressure * 
and deformations of free surface are obtained under assumpt0” 
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wie, jjsplacement theory of Rayleigh. Application is made to 
SME, ‘earthquakes on dams in canyons. 
oA Henry Stomme], USA 
ion off o.), Sawyer, J. S., The significance of dynamic instability 
estivja atmospheric motions, Quart. J. roy. met. Soc. 75, 364-374, 
1040 
portance of special type of “dynamic instability”’ defined by 
that the anticyclonic wind shear along an isentropic 
» should exceed the Coriolis parameter” is assessed with re- 
S.) 30MM: to problems of synoptic meteorology and forecasting. Con- 
ves Vigllbions ‘or this instability are derived mathematically following 
M -bverg (1936), and a discussion is presented of its main potential 
corre | applications to meteorological theory, viz: (1) As a 
5 kmlieehle condition leading to formation of depressions; (2) as 
(abovalfyiding an upper limit to possible anticyclonic vorticity in at- 
13 kullheobere: and (3) as leading to significant mixing processes in 


svstems. 
I is concluded that: (a) Main meteorological significance of 
theory lies in limitation imposed on anticyclonic wind shear 
jet stream”; (b) it might be of importance, subject to 
er research, in formation of tropical cyclones and in certain 
yes of frontal structure; and (c) it probably has no direct 
It is emphasized 
the conclusions apply only to special conditions to which the 


ving on formation of extratropical cyclones, 


dynamic instability” has been most commonly applied. 
mple zonal circulation were to exist, it would undoubtedly be 
unstable and would give rise to depressions and 
More generalized considerations of instability may 
Hans F. Winterkorn, USA 





for observed circulation. 


.,,igmoo2. Sekere, Zdenek, The distribution of kinetic energy in 
__ @atain steady barotropic currents, ./. Meteor. 6, 321-329, Oct. 1949. 
Tyo special eases in distribution of kinetie energy in certain 
wotropie currents are considered. First case is of a de- 
‘current from west-east direction and second of a jet 
‘Ween ina similar direction, Streamlines of resulting flow are 
ted for both cases. In the deflection problem, streamlines 
mista i fully developed wave motion at large distances down- 
with decreasing amplitude and with a wave length ap- 
ing stationary wave length of Rossby’s barotropic waves. 
r problem, jet stream splits into two branches, which de- 
lownstream into a wave motion of same characteristic as 
Location of energy concentration visible in crowding of 
es in individual troughs and ridges in zonal deflection 
0 pom is in agreement with observation, while splitting of 
‘jot stream is frequently ob:erved on charts of upper at- 
mhere. A detailed study of existence of these phenomena 
s relerence to prevailing atmospheric characteristics like 
the cag opy or nondivergence, would appear quite desirable for a 
Oto) acrological proof of theory presented by author. 
simil S. IX. Ghaswala, India 


‘3. Namias, Jerome, and Clapp, Philip F., Confluence 
ty of the high tropospheric jet stream, J. Meteor. 6, 330-336, 
14 

' hydr the 
Un Perance of narrow belts of high-speed westerly winds in ‘high 


ries have been advanced to explain the irregular 


phere, One theory, advanced by Rossby and his colleagues, 
“don effeets of large-scale horizontal mixing, and second 








are su {on confluence of cold polar air and warm tropical air. 
quakeqg@ discusses second theory and presents a qualitative picture 
sure {2 hanism for producing high observed velocities. It sug- 
ption MF that strong horizontal temperature gradients produce a 








‘verse circulation, southward at surface and northward in 
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In this 
transverse circulation, air is assumed to cross pressure field in a 


stratosphere, with cold air sinking and warm air rising. 


sense to produce increases in flow velocity. 

It is to be noted that this proposed mechanism, although quali- 
tative, is quite similar to generally accepted Bjerknes theory of 
origin of cyclones. In the Bjerknes theory, it is found that suf- 
ficiently long wave disturbances transfer energy from potential 
energy field to disturbance (cyclone winds) velocity field. 

H. J. Stewart, USA 


964. Widger, William K., Jr., A study of the flow of angular 
momentum in the atmosphere, ./. \eteor. 6, 291-299, Oct. 1949. 

A theoretical flow pattern of angular momentum in northern 
hemisphere is generally confirmed by a study of meteorological 
data for month of January 1946. 
angular momentum from earth’s surface at lower latitudes in re- 
gions of easterly surface winds. 


Atmosphere apparently gains 


This gain of momentum is trans- 
ported upwards, then poleward, and finally downward, to be lost 
to earth’s surface in regions of westerly surface winds. [Excess of 
angular momentum gained at lower latitudes with respect to that 
which is lost at higher latitudes is apparently needed in southern 
hemisphere to complete balance of gain and loss of angular 
momentum to the earth’s atmosphere, Paper gives basic theo- 
retical considerations leading to equation for flow of angular 
momentum and limitations of results, as well as methods by 
Results further 


indicate that torques due to surface friction are of same order of 


which actual meteorological data were applied. 


magnitude as those due to pressure differentials across mountain 
ranges. Philip Donely, USA 

965. Kuo, H. L., Note on the inertial stability of geostrophic 
zonal flow, /. Meteor. €, 356-358, Oct. 1949. 

An attempt is made to improve the known criteria for inertial 
stability of geostrophie zonal flow under assumption that any 
displacement in meridional direction gives rise to a pressure 
gradient in zonal direction but does not change original zonal dis- 


tribution of geostrophic flow. Horst Merbt, Germany 


966. Kiveliovitch, M., On the vertical 
(in French), J. Sed. Météor. 1, 18-22, 1949. 
An equation is derived for the vertical wind velocity under 


wind component 


assumption of geostrophic wind, adiabatic changes, and a lapse 
rate of temperature Constant in space. This equation relates the 
vertical velocity either to pressure change at same level or to sur- 
face temperature and pressure changes. Due to assumption of 
geostrophic wind, the important term containing horizontal 
divergence drops out. 

Courtesy of Mathematical Reviews Hf. Panofsky, USA 

967. Forsythe, George E., Exact particle trajectories for 
nonviscous flow in a plane with a constant Coriolis parameter, 
J. Meteor. 6, 337-346, Oct. 1949. 

Paper discusses forecasting of winds when initial conditions are 
completely allowed for and pressure and density fields are 
assumed to be known exactly at initial instant and at any time 
thereafter. No recent papers in this field have laid emphasis on 
fulfilling prescribed initial conditions, and in this respect Forsythe 
returns to the spirit of Hesselberg’s work [Ann. Hydrogr. mar. 
Meteor., 1915] in which importance of initial conditions was 
clearly presented and a solution obtained for one of mentioned 
Cases, 

Forsythe treats rather completely various simplified special 
cases before proceeding to a discussion of the general case in which 
forees due to pressure variation depend on both time and location. 
His presentation of equations and his comments on work of others 
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are particularly apt. Three new wind components are presented 


in the solution for a stationary, linear field. It is concluded that 
the concept of “isallobarie wind” will have to be abandoned. 
Further progress seems to depend on solving nonlinear differen- 
tial equations for representative cases and checking the results. 
Iquations are presented in paper for benefit of those who have 
computers of special ability in numerical solution of such equa- 


tions. Wim. C. Johnson, Jr., USA 


968. Siotani, Masao, On the fluctuation of the vertical 
component of wind velocity in the air layer near the ground 
(in Japanese), J. met. Soc. Japan 27, 10, 295-303, Oct. 1949. 

Author devised a direction-sensitive meter which consists of two 
hot wires stretched at right angles and which maintains linear 
characteristics up to 30 degrees. Using this instrument together 
with «a single hot wire, preliminary measurements were made on 
horizontal as well as vertical components of wind near ground. 
It appears that horizontal component is larger than vertical, not 


only in intensity but also in seale. Itiro Tani, Japan 


Lubrication; Bearings; Wear 
(See also Rev. 762) 


969. Richards, D. A., The determination of the friction couple 
in balanced rotating mechanisms, /rit../. appl. Phys. 1, 2, 44-46, 
Feb. 1950. 

\ stroboscopic method is described which uses a lamp flashing 
at a fixed frequency, for determination of deceleration of bal- 
anced rotating mechanisms. From a knowledge of moment of 
inertia of the mechanism, the friction couple as a function of 
speed can be determined. Application of method to determina- 
tion of friction couple in a simple ballrace mechanism is described 
and some further applications are suggested. Method requires 
only addition of a light stroboscopic disk to the mechanism. 

From author’s summary by R. Berker, Turkey 

970. Bristow, J. R., The measurement of kinetic boundary 
friction or the experimental investigation of ‘‘oiliness’’, J. and 
Proc. Instn. mech. Engrs. 160, 384-402, Dec. 1949. 

Apparatus for determining variation of coefficient of boundary 
friction with sliding velocity at very low velocities is described, and 
a collection of test results obtained with different lubricants using 
a variety of temperatures, metals, and surface finishes is pre- 
sented. The dynamic aspects of test apparatus for boundary 
lubricant is discussed and significance of stick-slip phenomenon 
reviewed. Author contends that results presented support theses 
originally put forth by Sir William Hardy. 
Milton C 


Shaw, USA 
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Marine Engineering Problems 
(See also Rev. 762) 


971. Davidson, S. M., A note on the steering of Ships 
following seas, Proc. seventh int. Congr. appl. Mech 2, part J] 
554-568, 1948. 

Author extends his previous studies on steering of ships ir 


” 


water to conditions met in a large following sea when ship p 
at wave speed. Forces and moments exerted by this seawes zs 
calculated, assuming heading angle to be small: hydrodynan 
properties of hull and rudder are derived from mode! experin ie 
Inserting the results in equations of lateral and yawing motions 
cubie “stability” equation is found; numerical results indicare « 
heavy loss of dynamical stability. Further, stiff requirements 
imposed on rudder to maintain equilibrium; thus a new eriter 
of necessary rudder effectiveness may be derived from + 
ability to steer a ship under such conditions, 

G. P. Weinblum, Us 


Biomechanics 


972. Lissner, H. R., Gurdjian, E. S., and Webster, J. £, 
Mechanics of skull fracture, Proc. Soc. erp. Stress Anal. 7, | 6) 
70, 1949. 

Authors have attempted to determine the limits and typ: 
damage done to a cadaver skull by administering a standard 


blow consisting in dropping a skull of known weight a known di 


tance onto a polished steel slab. Photographs of stresses produces 


are obtained by means of previously applied coats of stress 
lacquer to both inside and outside of skull. 

They have determined that greatest extent of fracture is in li 
of greatest radius of curvature, and that cracks initiate on externa 
surface at outer margin of compression plane of blow.  Thes 
cracks then start in toward the center of the plane and out in tl: 
Roughly, 400-900 in./Ibs has been dete- 
mined as threshold range for a single line fracture, multiple trar- 


opposite direction, 


tures being produced by only small increments in threshold valu 
Comparison of this value with figures for dried skulls reveais thy 
presence of scalp and soft tissue raises the threshold by a factor 
10. Time for compression wave has been determined by st 
gage analysis to be of the order of 0.0006 sec. 

With an object as variable in geometry as a human sku 
more theoretical approach to problem than has been presen" 
would indeed be hazardous and probably not worth the ef 
Authors have the beginning of a great deal of useful empiric! « 
servation open to them, of value both to the neurosurgeon alc! 


forensie medicine. J. H. Cort, England 
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